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1.0 INTRODUCTION 

1.1 Authorization  

NUS Corporation performed this work under Environmental Protection Agency 

Contract No. 68-01-6699. This specific report was prepared in accordance with 

Technical Directive Document No. F3-8405-40 for the Atlantic Woods Industries, 

Incorporated site , located in Portsmouth, Virginia. 

1.2 Scope of Work 

NUS FIT III was tasked to conduct a site inspection of the Atlantic Wood Industries, 

Incorporated site, located in Portsmouth, Virginia. 

1.3 Summary  

The Atlantic Wood Industries, Incorporated site is a wood processing plant which 

uses pentachlorophenol and creosote in its process. 	The site is located in 

Portsmouth, Virginia, adjacent to the Portsmouth Naval Ship Yard and the Naval 

Reserve property. The site, which is 47.5 acres in size, consists of 4 areas that 

are used for different purposes (see appendix B, figures 5 and 6). The first area is 

an area which is used for the storage of finished pilings, area no. 2 is the actual 

processing plant, area no. 3 is the raw material storage area, and area no. 4 is used 

for the storage of finished railroad ties. The major area of concern is the process 

area, area no. 2, which includes 4 storage tanks. These tanks have allegedly been 

leaking into a city storm sewer which flows into the South Branch of the Elizabeth 

River. 

During the NUS FIT III site inspection of Tuesday, 7uly 10, 1984, site access was 

not granted. However, samples were obtained from the storm sewer upgradient of 

the storage tanks, the storm sewer outfalls on the city of Portsmouth property, and 

an intertidal ditch receiving drainage from the outfall. Air sampling conducted at 

and around the site by the Environmental Response Team (ERT) of EPA, on July 18 

and 19, 1985, detected contamination. 	Analyses results and a toxicological 

evaluation of samples collected during the FIT inspection can be found in sections 

6.0 and 7.0 of this report, respectively. 
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2.0 THE SITE 

2.1 Location  

The Atlantic Wood Industries, Incorporated site is located in the central eastern 

portion of Portsmouth, Virginia. The Portsmouth Plant is located on 47.5 acres 

between the United States Naval Ship Yard on the north and the Portsmouth Naval 

Reserve on the south. The Southern Branch of the Elizabeth River borders the site 

to the east and Victory Boulevard is the western border. The site street address is 

3950 Elm Avenue. Elm Avenue runs in an east-west direction just north of the 

Atlantic Wood Industries site. 

2.2 Site Layout  

The Atlantic Wood Industries, Incorporated site is comprised of 4 areas. Area no. 1 

is a storage area for finished pilings, area no. 2 is the actual processing plant, area 

no. 3 is the raw material storage area, and area no. 4 is the storage area for 

finished railroad ties. Area no. 4 contained an unlined waste disposal lagoon. Area 

no. 2 is the area of most concern because there are 4 storage tanks which are 

located to the north of a storm sewer which runs into the Elizabeth River. These 

tanks are allegedly leaking material into the storm sewer. Discharges from the 

storm sewer into the South Branch of the Elizabeth River could be impacting 

estuarine biota. The northwestern corner of the property is another area of 

concern. This area was used as an unlined process waste disposal lagoon from 

approximately 1929 to 1972. In July 1982, the lagoon was filled in under the 

direction of the Virginia State Department of Health (see appendix C). 

2.3 Ownership History  

The site was owned by the Atlantic Creosoting Company from December 1, 1926 

until August 1978. In August 1978, the company was taken over by Atlantic Wood 

Industries, Incorporated, the present owners of the site. 
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2.4 Site Use History  

The Atlantic Wood Industries, Incorporated site has been the site of a wood 

processing plant since 1929. The facility presently uses pentachiorophenol and 

creosote in their process. Four storage tanks have been located on the south side 

of Elm Avenue. Darius Ostrauskas, of EPA, reported that Mr. Kenneth Cosgriff, 

plant manager, informed him that these tanks were used for the storage of actively 

used creosote until approximately 1975. Since 1975, actively used creosote has 

been stored in smaller tanks located in the central part of the site (see appendix B, 

site location map). Darius Ostrauskas also reported that Charles Kerr, 

environmental engineer of Atlantic Wood Industries, stated that the 4 unused 

storage tanks contained a total volume of 350,000 gallons of material as of 

November 26, 1984. Mr. Cosgriff described this material as a creosote sludge 

containing less than 3 percent water (see appendix D). The site also used an 

unlined waste disposal lagoon for the storing of process wastes. The disposal 

lagoon was used for a period of time, from approximately 1926 until 1972, but 

exact dates are unknown. 

2.5 Permit and Regulatory Action History  

According to a preliminary assessment conducted by Ronald Jones, EPA Central 

Regional Laboratory (CRL), on August 18, 1982, the Atlantic Wood Industries site 

has an NPDES permit (VA 000 4189) allowing the owners to discharge all surface 

waters from the plant site to 3 outfalls around the site. On December 17, 1981, 

W.E. Landford, of the Virginia State Department of Health, Division of Solid and 

Hazardous Waste Management, inspected the site and recommended that the site 

be closed. This information was provided by Charles Kerr, environmental engineer 

of Atlantic Wood Industries, Incorporated. Also, the plant had a RCR A interim 

status permit as a small quantity generator and scorer. This permit was received 

on November 19, 1980 and was revoked on November 16, 1985. The permit number 

is VAD 990710410 (see appendix E). 
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2.6 Remedial Action To Date  

In early July 1982, Atlantic Wood Industries, Incorporated closed the unlined waste 

disposal pit at the request of the Virginia State Department of Health. The pit was 

operated for several years prior to 1982. A total of 20,000 cubic feet of creosote-

contaminated wood chips were disposed of in the waste pit during this time. Darius 

Ostrauskas, of EPA, reports that, according to Terry Switzer, of the Virginia State 

Water Control Board (VA SWCB), tank no. I (see appendix B, site map) was 

dismantled in the spring of 1985. The contents of the tank were recycled into the 

treatment process, according to Mr. Kenneth Cosgriff, plant manager of Atlantic 

Wood Industries. Also according to Mr. Kenneth Cosgriff, tank no. 2 (see appendix 

B, site map) was also dismantled in September 1985, and the contents were 

recycled through the system. 
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3.0 ENVIRONMENTAL SETTING 

3.1 Water Supply  

The water supply for the area within 3 miles of the site is supplied by the 

Portsmouth Water Company. The Portsmouth Water Company services Chesapeake, 

Suffolk, and Portsmouth, and uses a combination of sources from Suffolk County. 

These sources consist of 4 lakes: Lake Kilby, Lake Meade, Lake Lahon, and 

Speaghts Run. Three deep groundwater wells, located to the west of Lake Kilby, 

are other sources for Portsmouth Water Company. These supplies are located 17 

miles to the southwest of the site. Chesapeake has an emergency supply which is 

located 7 miles from the site and uses deep groundwater for its source. The city of 

Norfolk uses a combination of surface and groundwater for its supply of potable 

water. Norfolk gets these supplies from Suffolk County, which is located outside 

the 3-mile radius of the site. Groundwater within a 3-mile radius of the site is not 

being used for a potable water source. However, there is some industrial use of 

groundwater in the area within a 3-mile radius of the site. These wells are drilled 

to a depth of approximately 600 feet into the lower Cretaceous Series Patuxent 

Formation. (For cooling waters and process water, see appendix G.) 

3-1 



Site Name:  Atlantic Wood  
TDD No.:  F3-8405-40  

3.2 Surface Waters  

The Atlantic Wood Industries plant lies on the west bank of the southern branch of 

the Elizabeth River, which is an estuarine area with tidal influence. The southern 

branch of the Elizabeth River flows north, into the Chesapeake Bay. Surface water 

runoff from the site is collected by 4 NPDES permitted outfalls which flow into the 

Elizabeth River. Outfall no. 003 discharges into a storm sewer, which is used by 

the Portsmouth area and is located in the northwestern corner of the property. 

The runoff is then released to the river. Outfall no. 001 discharges directly into 

the river in the southeastern corner of the property. Outfall no. 002 discharges 

into the outfall of the storm sewer, but never actually enters the sewer (see 

appendix B, site map). 

The South Branch of the Elizabeth River is used for recreational activities such as 

crabbing. Darius Ostrauskas, of EPA, reports that, according to Daniel Horme, of 

the Virginia Division of Water Programs, local residents catch oysters and crabs 

within 2 miles downstream of the site. Also, studies conducted by the Virginia 

Institute of Marine Science have found highly elevated concentrations of 

polynuclear aromatic compounds downstream and adjacent to the facility. These 

compounds bioacummulate in oysters (see appendix C). 

3.3 Geology and Soils 

The subject site is located within the Virginia Coastal Plain Province. The 

sediments of the Coastal Plain range in age from Early Cretaceous to Holocene and 

consist of an eastward-thickening wedge of unconsolidated sand, silt, clay, gravel, 

and varying quantities of shells. In general, these sediments consist of a sequence 

of marine deposits underlain by a thicker sequence of nonmarine deposits. 
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According to the "Hydrogeologic Framework of the Virginia Coastal Plain," the 

deposition of sediments within the Coastal Plain Province has been affected by 3 

major structural deformation features: the Salisbury embayment, the Norfolk arch, 

and the Albemarle embayment. Within the study area, deposition has been 

modified by the Norfolk arch. The Norfolk arch delineates the separation between 

the limestone-rich Albemarle embayment to the south from the glauconite-rich 

Salisbury embayment to the north. In general, sediments to the south of the 

Norfolk arch dip to the southeast, while sediments to the north dip to the 

northeast. The strike of these depositional units is approximately parallel or 

subparallel to the Fall Line.t 

The following table, adapted from "General Hydrogeologic Column and 

Correlations for Sediments of the Virginia Coastal Plain," summarizes the Coastal 

Plain sediments, in order of decreasing age and in stratigraphic sequence, that 

underlie the study area.' 

Group 	Stratigraphic Formation  

Columbia 	Undifferentiated 

Chesapeake 	Yorktown Formation 

Lithology 	 Origin  

Sand and gravel, 	 Fluvial and marine 
interbedded with silt 
and clay 

Sand, interbedded with 	Shallow, open marine 
silt, clay, shell beds, 
and gravel 

Chesapeake 	Eastover Formation 	 Sand, interbedded with 	Shallow, restricted 
silt, clay, shell beds, 	marine 
and gravel 

Chesapeake 	St. Mary's Formation 	Clay, silt, and shelly 

Chesapeake 	Calvert Formation 	 Clay, silt, diatomaceous, 
sparsely sandy, and shelly 

Chesapeake 	Old Church Formation 

Pamunkey 	Chickahominy Formation 

Piney Point Formation 

Sand and glauconite, 
interbedded with shell 
beds, silts, and clays 

Sand and glauconite, 
interbedded with shell 
beds, silts, and clays 

Sand and glauconite, 
interbedded with shell 
beds, silts, and clays 

Shallow, open marine 

Quiet, restricted 
marine 

Shallow, open marine, 
inner shelf basin 

Shallow, open marine, 
inner shelf basin 

Shallow, open marine, 
inner shelf basin 

3-3 



Site Name:  Atlantic Wood  
TDD No.:  F3-8405-40  

Group  Stratigraphic Formation  Lithology  Origin  

Nanjemoy Formation Clay, silt, shelly, 
glauconite, and sandy 

Shallow, open marine, 
inner to middle 
shelf basin 

Pamunkey 

Potomac 

Marlboro Clay 

Aquia Formation 

Undif ferentiated 

Potomac Formation 

Pink and gray clay 

Sand, glauconite, 
interbedded with 
shell beds 

Clay, silty, micaceous 

Sand, occasional gravels, 
interbedded with silty 
clays. 

Shallow, open marine, 
inner to middle 
shelf basin 

Shallow, open marine 
inner shelf basin 

Marine 

Continental, fluvial 
deltaic, back swamp 
basins 

The thicknesses of these sediments in the study area is unknown. 

The basement complex, which is located approximately 2,250 feet below sea level, 

consists of eastwardly dipping crystalline rocks. 	In general, these rocks are 

Precambrian to lower Paleozoic in age and consist of massive igneous intrusives, 

highly deformed metamorphic rocks, and consolidated sediments.' 

Native soils of the study area are classified as Tidal Marsh soils, which consist of 

silty clays mixed with varying amounts of sands. These native soils have been 

disturbed due to urban development.3  Site-specific information from the "Phase I 

Pollution Abatement Plan for Atlantic Wood Industries, Incorporated, Wood 

Preserving Plant," indicates that soils underlying the site consist of find sand and 

silt with thin clay layers at depths to approximately 15 to 20 feet below the 

surface.2  Based on soil borings conducted for this study, these clay lenses are 

discontinuous and are most likely fill rnateria1.2  
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3.4 Groundwaters  

The eastwardly thickening wedge of Coastal Plain sediments forms a multi-layered 

aquifer system within the study area. In general, this multi-layered aquifer system 

consists of a thin, generally continuous sequence of marine sands and clays, which 

are underlain by a thicker sequence of discontinuous nonmarine sands and 

interbedded clays. Underlying the study area, these sediments have been divided 

into 7 aquifers and 7 confining beds.' 

The following table, adapted from information from a well located in Portsmouth, 

summarizes the underlying hydrogeologic units in order of decreasing age and 

stratigraphic sequence:1  

Hydrogeologic Unit 

Columbia aquifer 

Yorktown confining bed 

Yorktown-Eastover aquifer 

St. Mary's confining bed 

Lithology 	 Approx. Thickness (ft.) 

Sand and gravel, 	 50 
interbedded with silt 
and clay, generally 
unconfined 

Clay, silty and shelly 	 20 

Sand, interbedded with 	 210 
silt, clay, shell beds 
and gravel 

Clay, silty and shelly, 	 70 
interbedded with sand 

Clay, silty, diatomaceous 	 90 

Sand, interbedded with 	 60 
shell beds, silts, and clays 

Calvert confining bed 

Chickahominy-Piney 
Point aquifer 

Nanjemoy-Marlboro 

Aquia aquifer 

Upper Potomac 
confining bed 

Upper Potomac aquifer 

Clay, silty, shelly, 
glauconitic, and sandy 

Sand and glauconite, 
interbedded with shell beds 

Clay, silty, micaceous, 
interbedded with sand 

Sand, micaceous, ligni tic, 
and clayey 

90 

20 

30 

210 
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Hydrogeologic Unit 	 Lithology 	 Approx. Thickness (ft.) 

Middle Potomac 	 Clay, silty, interbedded 	 30 
confining bed 	 with sands 

Middle Potomac aquifer 	Sand, occasional gravels, 	 470 
interbedded with silty clays 

Lower Potomac 	 Clay, silty, and sandy 	 50 
confining bed 

Lower Potomac aquifer 	Sand and gravels, clayey, 	 Unknown 
interbedded with silty clays 

Groundwaters in the Portsmouth area are presently used for industrial purposes, 

such as process waters. There are presently no residents known to be using 

groundwater for domestic purposes within 3 miles of the site. 

3.5 Climate and Meteorology  

The average annual temperature of the Norfolk and Portsmouth, Virginia area is 

59.5°F. The coldest month is generally January, with a mean temperature of 

39.9°F. The hottest month is July with a mean temperature of 78.4°F. The 

average annual precipitation for the area is 45.22 inches. The month of highest 

precipitation is April with 5.23 inches and the month of lowest is November with 

2.88 inches (see appendix H). 

3.6 Land Use  

The Atlantic Wood industries site covers an area of about 47.5 acres. The site is 

bounded to the east by the South Branch of the Elizabeth River. To the north and 

south of the site are the United States Naval Ship Yard and the Naval Reserve 

Station, respectively. To the west of the site is a mixed area of Naval Reserve 

Station property and residential areas. 
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3.7 Population Distribution  

Darius Ostrauskas, of EPA, reports that, according to Robert Robinson, of the 

Office of City Planning for the city of Portsmouth, the 1980 Census estimates that 

77,000 persons live within a 4-mile radius of the site in Portsmouth. The Norfolk 

Naval Ship Yard employs approximately 14,000 persons. The ship yard is within 

1/2 mile of the site (see appendix I). 

3.8 Critical Environments  

Darius Ostrauskas, of EPA, reports that, according to the United States Fish and 

Wildlife Service, an estuarine intertidal wetland is located 2,650 feet south of the 

site. According to VA SWCB, contaminants from the site could reach this wetland, 

which is upstream, due to tidal influence. According to the United States Fish and 

Wildlife Service, there are no known habitats of endangered species within a 2-mile 

radius of the site (see appendix J). 
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4.0 WASTE TYPES AND QUANTITIES 

The Atlantic Wood Industries site has 4 liquid storage tanks, which are located on 

Elm Avenue. Darius Ostrauskas reports that Mr. Kenneth Cosgriff, plant manager, 

informed him that these tanks were used for the storage of actively used creosote 

until approximately 1975. Since 1975, the actively used creosote has been stored in 

smaller tanks located in the central portion of the site. Darius Ostrauskas also 

reports that Charles Kerr, environmental engineer for Atlantic Wood Industries, 

stated that the 4 unused storage tanks contained a total volume of 350,000 gallons 

of material as of November 26, 1984. There is also an unlined lagoon that was used 

for the disposal of process wastes from 1926 to 1972. The lagoon was 55 feet wide, 

150 feet long, and 5 feet deep, and held approximately 1,527 cubic yards of waste 

material. However, there is an unknown amount of liquid waste that was lost 

because the lagoon was unlined. From 1972 until 1983, the lagoon was used to hold 

cuttings from the processed wood. In July 1983, the lagoon was backfilled at the 

request of the Virginia State Department of Health. Prior to 1972, the lagoon was 

used for the disposal of waste preservative from the on-site processes. The volume 

of these wastes is unknown because the lagoon was unlined. In addition to known 

disposal areas and tanks, there is also an undetermined quantity of contaminated 

soils on site in the treated wood stoage area and the process area. Other unknown 

waste quantities would include material in the storm sewer, the intertidal drainage 

ditch, and the South Branch of the Elizabeth River. 
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5.0 FIELD TRIP REPORT 

5.1 Summary  

On Tuesday, July 10, 1984, FIT III staff members Eugene Dennis, William 

Wentworth, and Garth Glenn visited the Atlantic Wood Industries site in 

Portsmouth, Virginia for the purpose of conducting a site inspection. The weather 

at the time of inspection was sunny, hot, and humid and the temperature was in the 

inid-80s. 

5.2 Persons Contacted  

5.2.1 Prior to Field Trip 

Darius Ostrauskas 
U.S. EPA 
841 Chestnut Building 
Ninth and Chestnut Streets 
Philadelphia, PA 19107 
(215) 597-6488 

5.2.2 At The Site 

Darius Ostrauskas 
U.S. EPA 
841 Chestnut Building 
Ninth and Chestnut Streets 
Philadelphia, PA 19107 
(215) 597-6488 
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5.4 Site Observations  

o The background HNU reading was 3 ppm. Readings in the storm sewer and 

at a point downgradient of the sewer, near the Elizabeth River, were 

between 5 and 8 ppm. 

o Upon arriving at the site, it was found that site access for July 10, 1984 

had not been granted. 

o Sample locations were found outside the site. The first sample was taken 

from a storm sewer on Elm Avenue, upgradient of the storage tanks. 

o The upgradient storm sewer had an HNU reading up to 5 ppm above 

background. 

o The water in the storm sewer was approximately 4 inches deep. There was 

a slight sheen on the surface. 

o The downgradient sediment sample, taken before the filter fence, consisted 

of coarse sand, gravel, and shell fragments. The soil seemed to be oil 

soaked and had a distinct odor. The HNU reading was 8 ppm at a point 2 

inches above the water. 

o Sample location no. 3, located on the tidal flats of the South Branch of the 

Elizabeth River, showed a bright, oily sheen on the water surface. An HNU 

reading of 7 ppm at 2 inches above the water was recorded. 

o An area of piling storage, with what looked like creosote-stained soil, was 

observed. The stained soil extended down to the property line and the tidal 

flats. 
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-- 5.5 PHOTOGRAPH LOG 

Photo 1 - shows sample location 
no. 1, the storm sewer upgradient of_  
the storage tanks. 

Photo 2 - shows sample location 
no. 2, downgradient looking towards -- 
the river before the filter. 



L. — Photo 3 - shows sample location 
— No. 3 below the filter towards the -- 
- Elizabeth River. 

r 

r 

L. 

-- 	Photo 4 - shows site from sample 
-- 	location No. 3 with filter in 
_ 	foreground and site in background 



-- 	Photo 5 - shows filter area looking -- 
-- 	towards the Elizabeth River. 

— 	Photo 6 - Shows ponded water above 
filter area. 



— Photo 7 - shows a close-up view 
— of filter area. 



F3-8405-40 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION erEpA  

SITE INSPECTION REPORT 
ANO 

01 STATE 
NA 

02 WE NUMBER 

126 
PART 1 • SITE LOCATION 	INSPECTION INFORMATION 

II. SITE NAME ANO LOCATION 

01 SITE NAPA ft. •SPW CO...0. .1,  CPO SC,01.r• MIT. pi Seip, 

Atlantic Wood Industries, Incorporated 
02 ONSET. ROUTE NO.. ON SPECOC LOCATION IDENTIFIES 

3950 Elm Avenue 
332.fry 
Portsmouth 

04 STATE 

VA 
OS DP coot 
23704 

08 COUNTY 

Norkfolk 
- 

07COUNT,  
CCM 

740 
:,,,. C., 

: < 

09 coonomarts 
36° LATITUDE _ _ 42,L. 14.1,_ __ I 

LONGITUDE 
.z8.2_ i_v_ 5.aq_ ._ 

1 o ny OWNS 	,c........ 
A PRIVATE C S. FEDERAL 	 C C. STATE = 0 COUNTY = E MUNICIPAL 

C F OTHER 	 C 0 UNKNOWN 

III. INSPECTION INFORMATION 
01 Dot OF INSPICTiON 

07 	,10,84 
02 SITE STATUS 

If Amnia 
C INACTIVE 

03 YEAS OF OPERATION 	 - .. 	• 
1929 	present 	—UNKNOWN 

BEGINNING YEAR 	ENCINO YEAR mow- oa• 	+EAR 
04 AGENCY PIAFOArAiNG INSPECTION tC4•44 a we setwo 

= A. EPA 	X S. EPA CONTRACTOR 	NUS Corporation 	c c. MUNICIPAL 	C D. MUNICIPAL CONTRACTOR 
IN.04,04..w 

= E. STATE = F STATE CONTRACTOR 	 C G. OTHER 
hief** el 1.m. 	 (Steer 

OS Csal waSPECIOS 

Eugene Dennis 	. 

OS mg 
Environmental Engineer 

co OPMANMATiON 

NUS Corp. 

OE TELEPHONE NO 

1  21 	687-9 
Os OTHER AMPICTOIM 

William Wentworth 
10 22212 

Assistant Manager 
I I ORGANIZATION 

NUS Corp. 
12 TELEPHONE NO 
I-215 687-9 

Garth Glenn Regional Manager NUS Corp. -015 68779: 

i 	) 

1 	) 

( 	) 
i 3 SITE RIPPEsENTATNEs wrEAviewED 

None 

14 TITLE ' I SA0019999 14 TELIPMONE NO 

I 	) 

( 	) 

I 	/ 

C 	I 

( 	I 

( 	I 

1 2 ACCESS WANED BY 
Kama ....• 

0 pERMISSION 
0 WARRANT 

I 4 Tan OF NSPECTION 

9:00 to 11;15 AM 

' I 9 %manila CONDITIONS 

Hazy, hot, and humid, temperatures in the mid-80s 
IV. INFORMATION AVAILABLE FROM 

03 TELEPHONE NO 01 CONTACT 

Darius 	ostrnits‘ kfl' 	c 	„. - 

02 OF 6.4.4Nvasow••4 

U.S. Environmental Protection Agency 15 i 9 7 -6 4 8 
04 MASON ISSPONSILE PON SITE sISPECTION FORM II AGENCY -04 04134242ATION 07 TELEPHONE NO. OE OATS 

02 	I,  MONTI.
2 

 OA
5 	

,E ,
; 

Charles Meyer EPA NUS Corp. (215) 687-9510 
EPA SOMA 20701317-911 



POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

HAZARDOUS CONDITIONS AND INCIDENTS 
01 CZ A. GROUNDWATER CONTAAWATION 	 02 0 OBSERVED (DATE 	 I 	Nt Pormn4.4. 	C ALLEGED 
03 POPULATION POTENTIALLY AFFECTED 	 unknown 04 NARRATIVE DESCRIPTION 
Sampling of onsite monitoring wells by EPA on 8/18/82 and Virginia State Water Control Board 
Atlantic Wood Industries site inspection of 6/13/84, indicated that groundwater is contaminated _ 
with crecosote constituents. 

01 IC 1. SURFACE WATER CONTAMINATION 	 02r OBSERVED ( DATE. 07 /10/84) 	C POTENTIAL 	= ALLEGED 
03 POPULATION POTENTIALLY AFFECTED.  unknown 	04 oLumortv€ Dcsraterricui 

NUS FIT III site inspection of July 10, 1984 indicated there were high level of polynuclear 
'aromatic cotiipounds tiihir`h aFiassociated with creosote, found in the intertidal drainage ditch 

— which receiveg Surface 'water drainage from the Atlantic Wood Industries site and deposits in th( 
Elizabeth River.  
01 	C. CONTAMINATION OF AIR unknown 02
03 POPULATION POTENTIALLY AFFECTED. 	  04 NARRATIVEDESCRIPTION 

3t OSSERVEDIOATE.07  /1 0/84  1 	C POTENTIAL 	c AL.EGED 

Sampling of the air above the intertidal ditch by the EPA's team indicates- that there is contami-
nation of the air by substances associated with creosote eminating from the intertidal ditch. 

01 C 0. FIRE ExPLOSNE CONOmONS 	 02 .7; OBSERVED (DATE. 	C POTENTIAL 	n ALLEGED 
03 POPULATION POTENTIALLY AFFECTED 	  04 NARRATIVE OESCRIPTON 

According to the Department of Fire Prevention, city of Portsmouth no fire or explosion threat 
exists. 

0170 E. DIRECT CONTACT 	
unknown 

02 ;.7. OBSERVED (DATE 	 ) 	DCPOTENTIAL. 	- ALLEGED 
03 POPULA1 ION POTENTIALLY AFFECTED.  	04 NARRATIVE DESCRIPTION 

Access is not restricted to the storm sewer outfall area. The sample taken from this area by FIT 
III was contaminated 

01 	F CONTAmpATTON OF SOIL 	47.5 	 02 C OBSERVED !DATE  	Z POTENTIAL 	C ALLEGED 
03 AREA POTENTIALLY AFFECTED  	04 NARRATIVE DESCRIPTION 

(AC/OP 

Soil samples which have been taken onsite indicate contamination from constituents of 
creosote and these soils are the most likely source of contaminants found in the groundwater 
of this area. 

01 C G. 01ENKING WATER CONTAMINATION 	 02 C OBSERVED (DATE. 	C POTENTIAL 	C. ALLEGED 
03 PO-FOAM/4 POTENTIALLY AFFECTED" 	  04 NARRATIVE DESCRIPTION 

N/A 

01 a N. wORRER EXPOSUREANJURY 
03 WORKERS RW0471.42.0,  AFFECTED.  unknown 

02 0 OBSERVED (DATE. 	 
04 NARRATIVE CEaCRIFTION 

 

) 	a0 POTENTIAL 	0 ALLEGED 

 

FIT III was not permitted on site. However, the plant is active and it appeared, through visual 
observations from the plant boundaries, that poor hoursekeeping procedures are followed at the 
plant. 

01 0 I. POPULATION EXPOSUREIINJURY 	 02 0 OBSERVED (DATE  	0 POTENTIAL 	C ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 	  04 NARRATIVE DESCRIPTION 

See E above 

IDENTIFICATION 

&EPA Oi STATE 

VA 
02 SITE KAMER 

126 

IPA FORM 2070.1317411 



am POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION 

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION 

L IDENTIFICATION 

01 sun 
VA 

02 SITE NumlIER  

19R 

IL PERMIT INFORMATION 

01 Tin OF REPORT glidUED 
ohm, a MI ctrl 

0 A. woes 

02 PERMIT NININUI 

VA 000 41a9 

03 OATS ISSUED 

9/30/85 _ 

OA EXPIRATION DATE 

9/30/90 

06 COSRAENTS 

Inspections by the YD .1I 
c B. UIC ecommentied _ . that _film sit_p 

).e chasm druhm_(12/17/81) a C. AM 

C D. RCM  
gE. RCM NMI* STATUS VDA 990710410 11/19/89 11/16/85 . small _quantity, ger nstiart 
C F. SPCC PLAN ,  , Rtnr_ar _ 
C 0. STATE ,s,,..„, 

C H. LOCAL ,s.,,,,, 
, 

— 

0 I. OTHER es ..pi  
0 J. paw - 

NI. SITE DESCRIPTION 

CI II: PILES 

' 	M 0. TANK. 

0 E. TAW, 

0 G. 

C H. 

0 I. OTHER 

0 I STORAGE/CASK/AL 

It A. SURFACE 

(Chose a ma Wilays 	02 

IMPOUNDMENT 	1.527 
AMOUNT 	03 UNIT OF MEASURE 

Cu- Yds- d A. 

0 B.  

0 C.  

0 D.  

0 E.  

0 F.  

0 G.  

0 H.  

04 TREATMENT Cam mom impi 

PiCENIERATiCN 

UNDERGROUND INJECTION 

CHVAICAL/PIOMCAL 

SIOLOGICAL 
WASTE OIL PROCESSING 

SOLVENT RECOVERY 

OTHMII RECYCUNG/FIECOVEAY 

OTHER 

OE OTREPI 

OE A. sua.mas oirsITE 
• 

CI C. °Rum& MOVE GROUND 

ABOVE GROUND 	. 3 
BELOW GROUND 

5 0, 0 0 0 	- 	g.11  ERs 
04 ARIA Of Sit 

47.5 	ii.  
0 F. LANDFILL 

LANOFARM 

OPEN DUMP 
0 

 
4 

f Sogeov 

01 COMMENTS 

Material was stored in a .1.527 cubic yard unlined lagoon from 	1926 	1972 and 	the 	4 
above ground storage tanks along tIni-Avenue appear to have been" leaking; 
off of Elm Avenue. 	 - • 	- 	-- 	 • 

IV. CONTAINMENT 

01 COPITAMMENT OF WAST1S WAN. ow) 

0 A. ADEQUATE. SECURE 	0 S. MODERATE 	0 C. INADEQUATE. POOR 	)1:0 D. mecum. UNSOUND. DANGEROUS 

02 OVICIMPTION OF ORVAS. 011ONIE LINERS. RAMER& ETC. 

The 1,527 cubic yard lagoon was unlined and the above ground storage tanks along Elm 
Avenue appear to have been leaking. 

V. ACCESSUILITY 

01 WASTE EARLY ACCESS/it 	YES 0 NO 
02 COMMENTS 

There is no fence present around the site or contaminated offsite sewer outfall and ditch. 

Information from EPA files and NUS FIT III Preliminary Assessment from March 31, 1983 and 
from state files on the site. 
NUS FIT III 7/10/84 Site Inspection 

EPA FORM 2010-13 (14411 



tsEpA POTENTIAL HAZARDOUS WASTE SITE • 

SITE INSPECTION REPORT 
PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

O.+ 
IDENTIFICATION 

02 3111AMNUIASE114 	PI STATE 
VA 126 

VI. ENVIRONMENTAL INFORMATION 
01 PERISEASSMI 001JAISA1VRATED ZONE (c4•444.4. 

0 A. 10-1  — 10-scrrusec 	0 S. 10-4  — 10-• erNsee 	3 c. 1O-4 - 10-• onVase 	0 D. GREATER THAN 10-3  C4WOOC 

Unknown 

""F""sa1  unknown 
0 A. IMPERMEMILE 	0 S. (RELA10 .1  T1VEL: IMPERMIEASLE t C. 11,t, 	TIVEL? PERIAEASLE 	0 0. VERY FEFRAGASLE 

floss ow I 0 -  • owned) 	 (12ftiew sea PO i ea sac 

03 Dom To DIOR= 

3-5 	(ro 

04 DEPTH OF CONTAIANATED SOIL ZONE 

unknown 

OS SOL or4 

unknown 

011 NET INIIICIPITATION 

10 	ors) 

07 ONE YEAR 24 HOUR RAINFALL 

3 	on) 

011 ELM 
SITE SLOPE 

3-5 	96 
1 DIRECTION OF SITE SLOPE 1  

E 
TERRAIN AVERAGE SLO 

0-3 
OS P1.000 POTENTIAL 

sr& 	IN , 	N/A 	YEAR FLOOOPLAIN is 

10 

c SITE IS ON BARRIER ISLAND. COASTAL HIGH MA2AND AREA. FIVERINE FLOOONAY 
N/A  

ii DISTANCE TO *Immo' ,5 an ~maw 

OTHER 

N/A 	(„.," 

12 DISTANCE TO CRITICAL 

ENDANGERED 

NASITAT to 

_ 

ESTUARINE 

A 	2,650 ft ora) 	B. 

walloper 111011081 

N/A 	(mil 

SPECIES. 	N/A 

13 LAND 

DISTANCE 

usa N voCaarr 

TO: 

COMMEACIALMOUSTINAL 

A._ onsiter___(ffli) 

RESIDENTIAL AREAS: NAT1ONALATATE PARKS. 
FORESTS. OR WILDUFE RESERVE! 

B. 	_ _3.000.. 	_trrio 

MAN AG LAND 

c 	N/A 

AGRICULTURAL 

(mil 	o. 

- 
LANDS 	

_ 

AG LAND 	- 

N/A 	ilTMi 

14 DESCRIPTION OF SITE N RELATION TO SUPROUNOING TOPOGRAPHY 

The area surrounding the site is generally flat with an eastward slope towards the 
South Branch of the Elizabeth River. 

VII. SOURCES Of INFORMATION row rata* WIMP MIIIIINKIIII. • IP. NM MOIL WPM 4/PINWEL 

State files along with NUS FIT III Preliminary Assessment March 31, 1983 and the 
U.S.G.S. Portsmouth 7.5 Minute Quadrangle Map. 

VA FORM 207043(7.47) 



POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 
A evk SITE INSPECTION REPORT 

PART 7 • OWNER INFORMATION 

0
V  
1 sTATe 

A 
-01 SITE murra in 

-- 	126 

' IL cumaver ovnams) PARENT COMPANY 4/4.1.....4.• 

01 wad 	 • 

Atlantic Wood Industries, Inc. 
02 0+ i NUMMI OS MAW 

Atlantic Wood Industries, Inc. 
Of 0 + 6 *MIKA 

_ 
03 STREET ACIORESS Jr o Es.. 14,o • on, 

3950 Elm Avenue 
04 SC COOL 

2491 
10 STREET moms IP 0 444 POO E. .s i 

P.O. Box 1608 
it SIC COOS 

2491 
OS CRY 

Portsmouth 
OS STATE 

VA 
07 Dr COOS 

23704 
12 CM 

Savannah 
13 STATE 

GA 
i 4 ii CON 

31498 
0l NAME 
N/A 

'02 0+11r149.0114 OS NAME 

N/A 
Os 0+S rIVAIIIVI 

03 STREET Accoass ila 0 Ism MO 1 mg) 104 sic coot 

_ 

1 o wow AOORESS Mo. au. mos. as., 1 1 SIC CODE 

OE On' OS STATE 07 r.  COOS 12 Orr 13 STATE i 4 r. coot 

01 Nue 

N/A 
02 0+ • whom 041 RAM 

N/A 
09 0 • II PruArsvi 

03 MEET A0016191 41 o ft.. 0w0 • we o 04 SIC COOS '10 SHEET ACONISS4P 0 Am. aro.. In 1 11S4 COOS 

06 Orr 	• OS STATE 07 ZIP COOS 12 or, 13 STATE 14 DI C004 

0 i P4A611 

N/A 

02 0+ II trumSER 041 ROA* 

N/A , 

pf 0 +11mumean 

03 STREET ADORESS ir 0 Sec 410 • 4444 04 SRC COCA 1 o swan 400IWS3 IP 0 sr. PIO •. 4s 1 I I SIC COOS 

OS CITY 0! STATEN? ZIP CODE 12 CITY 13 STATE I 4 ar CODS 

NI. PREVIOUS OWNERS) ammo.. mew* PM  IV. REALTY ovnamp r0 ••144440 RI mem meow WM 

01 NAME 

Atlantic Creosoting Company 
02 D+S Rummel 

_ 
o 1 puma 

N/A 
02 0+11mummi 

'03 STREET ADORESS (0 o. arr Aro • we j 

3950 Elm Avenue 
04 EC WOE 

2491 
03 STRUT Main& oh o Sr. moo • 4s., 04 SIC C001 

OS Cm (*STATE 

Portsmouth _ VA 
07 111 COOS 

23704 
kllierry NISTA" 07 DP CODE 

01 RAJA 

N/A 
02 0 + • NUMMI 01 Puma 

 N/A 

02 0+6 whouR 

03 STREET ADDRESS • r o se. woo. eft) 04 SIC COOS 03 STREET ACCRESS (r 0. 44.. *roc •14-1 o4 sac COOS 

06 CITY 04I STATE 07 Or COOS 06 CITY 106 Vera, 

ri 

DP COO! 

01 NAME 	 ' 

N/A 

02 0+S RUISMIR '101 NAME 

 N/A 

03 04.616.04MA 

03 SMUT 4010111.11141" 0 asa. MO& ses4 04 SIC Weil 03 STRUT AOGRESS iro 4... woe. sa.) 04 SIC COOS 

OSCITY COSTA, 07 ar COOS 06 CITY 0S STATE -07 ZIP COOL 

TIO 	 Inc 	 ,vilerlal V. SOURCES OF IPMF ORMA 	N ICA• 41441014 reftroicas. • ....we 	=Ma inwrias. 

EPA files on the site and from NUS FIT III Preliminary Assessment of March 31, 1984 

EPA PO Rm 3070.13 174111 



gelik POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART I- GENERATORMRANSPORTER INFORMATION 

I. IDENTIFICATION 

01 STATE 
VA 

02 SITE 1.41./14011,1  

126 

I. ON-Sill GENERATOR 
01 NASAI 

Atlantic Wood Industries, Inc. 

02 0+• NumS/I4 

03 MEET ACMES& 14 O. Mr. 4404. ac./ 

3950 Elm Avenue 

04 SC COOL 

2491 
os an 
Portsmouth 

0. STATE 

VA 
07 DP COO( 

23704 
M. OPP-MTI GENERATORM 
01 NOM 

N/A -. 

02 Co+ • muMSER 01 NAME 

N/A 

03 0 .1 NUMBER 

03 STRUT ACCPWS1 IP 0 w. -0.. ws.) 	 10_ 4 SIC 0201 03 STRUT ACME= r..0 sec aro.. sig.)  04 SIC COOS 

05 CRY OS STATE 07r• 0301 OS Or+ 04 STATE 07 ZIP COOS 

of MAW 

N/A . 

02 13+11 NUMMI 

, 

.01 NARK 

N/A 	 . 

010+4 muks4L11 

03 MEET ADCIIIISS D. o Nig. 000 0 84C.1 

, 

04 SC coot 03 STRUT ACCAESS /P.O. Am 000 0. 141.1 04 SC COOS 

OS C3TY 	 ,041 STATE 07 ZIP COO. 05 CITY OS STAft 07 VP COOS - 
_ 

IV. TRANSPORTENS) 
01 NAsSI 

N/A 

02 0+S NuseEPI 01 NAME 

N/A 

02 0+4 two.c4114 

03 STREET ADONGSS IP 0 W. PliO4. r.) 04 SC COOS 03 SMUT ACCOIESS 10 O. Nw. ;WO*. ow) 04 SIC CODE 

05 WV OS STATE -07 DP C001 OS or, 'OS STATE 07 ZIP COOL 

02 0 + 111.4uhiss; 01 NAME 

N/A 
02 0+8 NUMSEN 4'01 HAMS 

N/A 
03 STREET =MESS IP a IN, fro.. re ) 04 SC COOS 03 STRUT ADOAISS (P o sw. 01,0 c we i 04 SIC COOS 

00 	PTV r  STA1 07 ZIP CO01 Os crry 04 STATE 07 DP COOS 

V. sOURCES Of IN, ORMATION sue sperm wwwwwea I I.• Me 	 ......., WO. 	MOO. OWISO 

EPA files, NUS FIT III Preliminary Assessment of March 31, 1984 and NUS FIT III Site 
Inspection of July 10, 1984. 

EPA FORM 1070-13 17 -11) 



POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 10- PAST RESPONSE ACTIVITIES 

L morrincAno.4 
01 STATE102 StiL MASER 

VA)  126  

N PAST RESPONSE ACTIVITIES 

01 0 R. WIRER WALLS CONSTRUCTED 
04 oucarnoN 

N/A 

02 DATE 	  03 AGENCY 	  

01 X S. CAPPING/COVERING 
aft • ••••••••••.=••••••. 

02 DATE 21.241111- 	03 AGENCY 	  

01 0 7. BULK TANKAGE REPAIRED 
04 DESCRIPTION 

N/A 

02 DATE 03 AGENCY 

01 0 U GROUT CURTARI CONSTRUCTED 
04 DESCRIPTION 

N/A 

02 DATE 03 AGENCY 

01 a V. SOTTO 	SEALED 
04 DESCRIPTION 

N/A 

02 DATE 03 AGENCY 	.. 

01 c N. GAS CONTROL 
04 DESCRIPTION 

N/A 

02 DATE 03 AGENCY  

01 0 X. FIRE CONTROL 

N/A 

02 DATE 03 AGENCY 	 - 
04 DESCRIPTION  

01 c Y.  . LEACMATE TREATMENT 
04 oncrirnoN 

N/A 

02 DATE 03 AGENCY 

01 C z. AREA EVACUATED 
04 oescArrnow 

N/A 

02 DATE 03 AGENCY 

01 C 1. ACCESS TO SITE RESTRICTED 
04 DESCRIPTION 

N/A 

02 DATE 03 AGENCY 

01 0 2. POPULATION RELOCATED 
04 DESCRIPTION 

N/A 

02 DATE 03 AGENCY 

01 C 3. OTHER REMEDIAL ACTIVMES 
04 DESCRIPTION 

N/A 

02 DATE 03 AGENCY 

M. SOURCES OP INPORMATION /C.. ...••• •••••••••••• • ... ewe ons. ammo ~on. miaow 

State and EPA files 

EPA FORM 2070.13 (741 



SECTION 6 



Site Name:  Atlantic Wood  
TDD No.:  F3-8405-40  

6.0 LABORATORY DATA 

6.1 Sample Data Summary  

The following inorganic Quality Assurance Review and Sample Data Summary have 

been prepared by CRL. 

6- 
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Site Name:  Atlantic Wood  
TDD No.:  F3-8405-40  

6.2 Quality Assurance Review  

6.2.1 Organic Data: Lab Case 2991 

6.2.1.1 Introduction  

The findings offered in this report are based upon a general review of all available 

sample data for VOA and BNA analyses only, blank analysis results, surrogate and 

matrix spike results, duplicate analysis, and target compound matching quality. 

6.2.1.2 Qualifiers 

It is recommended that this data package be utilized only with the following 

qualifier statements: 

o All positive results for methylene chloride, acetone, chloroform, di-n-butyl 

phthalate, diethyl phthalate, and bis(2-ethylhexyl) phthalate are 

questionable. 

o The positive results for toluene in samples C9155 and C9156 are 

questionable. 

The aforementioned results were designated questionable because there is evidence 

to doubt the presence of these compounds at concentrations less than or similar to 

the levels reported. However, with certain exceptions listed below, it can be 

assumed that concentrations significantly greater than the levels reported cannot 

be present. 

o The actual concentrations of all qualitatively confident VOA compounds in 

all samples may be substantially higher than reported. In addition, the 

actual detection limits for all VOA compounds may be substantially higher 

than reported. This is particularly true for the light VOA compounds. 

(Although the presence of several VOA compounds was questionable, if 

these compounds are actually present, their concentrations may be 

substantially higher than reported.) 
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o The actual detection limits for all phenolic compounds in all samples may 

be substantially higher than reported. In addition, the actual concentration 

of 2,4-dimethylphenol in sample C9154 may be substantially higher than 

reported. 

o The actual detection limits for all BN compounds in all samples may be 

slightly higher than reported. In addition, the actual concentration of all 

positive BN compounds may be slightly higher than reported. (Although the 

presence of some phthalate compounds were questioned, if these 

compounds are present, their concentrations may be slightly higher than 

reported.) 

o Due to a laboratory quantitation error, the reported concentrations of 

acenaphthene and acenaphthylene in sample C9154 was reported 

incorrectly. The corrected concentrations of the compounds have been 
incorporated into the sample data summary. 

o Per EPA request, tentatively identified compounds, which were reported by 

the laboratory, are not included in this report. 

6.2.1.3 Findings  

o Methylene chloride, acetone, di-n-butyl phthalate, diethyl phthalate, bis(2-

ethylhexyl) phthalate, toluene, and chloroform were detected in field 

and/or laboratory blanks at sufficient levels to question the 

aforementioned sample results for these compounds. 

o The maximum contractual holding times were exceeded for all VOA 

samples by 4 weeks. As a result, substantial losses may have occurred, 

particularly for the lighter VOA compounds. 
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o The BNA sample extracts for all samples except C9155 and C9157 were not 

analyzed for several months after these samples were extracted. 

Furthermore, samples C9155 and C9157 were not extracted for BNA 

analysis until 4 months after receipt of these samples. 	In both 

circumstances, either recommended extract holding times or required 

holding time prior to extraction were exceeded by approximately 3 months. 

Consequently, there is a strong possibility that substantial losses of 

phenolic compounds and slight losses of BN compounds occurred during 

storage of samples/extracts. 

o Tentatively identified compounds were only examined for possible target 

compound identification. 

6.2.1.4 Summary  

The attached Quality Assurance Review has identified blank contamination, 

quantitation errors, and exceeded holding times as the primary areas of concern. 

Please see the accompanying Support Documentation appendix to this report for 

specifics on this Quality Assurance Review. 
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Site Name: Atlantic Wood 
TDD No.: 	F3-8405-40 

6.2.2 Inorganic Data Lab Case 2991 

6.2.2.1 Introduction 

=7:.---- The findings offered in this-report are-based upon a review of all iv,ilable 
-73-7,4-7-feripit—drate; blank results, matrix spike and duplicate analysis result., ICP 

interference QC, calibration data, and quality assurance documentation. 

6.2.2.2 Qualifiers 

It is recommended that this data package be utilized only with the following 
qualifier statements: 

o The results which may be qualitatively questionable are listed below: 

Constituent 	 Samples With Questionable Results  

Arsenic 	 MC3660, MC3661 
Barium 	 MC3660, MC3661, MC3663 
Beryllium 	 MC3660, MC3663 
Cadmium 	 MC3660, MC3661, MC3662, MC3663, MC3664 
Iron 	 MC3660, MC3661, MC3663, MC3665 
Lead 	 MC3663, MC3665 
Manganese 	 MC3660, MC3661 
Selenium 	 MC3660, MC3661, MC3663, MC3664, MC3665 
Tin 	 MC3662, MC3664, MC3665 

O The aforementioned results were designated questionable since there is 
evidence to doubt the presence of these constituents at any concentration 
less than or equal to the levels reported. However, it can be assumed 
that concentrations significantly greater than the levels reported for 
these samples cannot be present. 

,The reported result for lead in sample MC3662 may not accurately reflect 
the average concentration of this constituent. 

6.2.2.3 Findings 

O Laboratory preparation blank analysis revealed the presence of arsenic, 
cadmium, beryllium, iron, lead, manganese, selenium, and tin at levels 
sufficient to question the aforementioned results for these parameters. 

0 
	

Field blank analysis revealed the presence of barium, cadmium, and selenium 
at levels sufficient to question the aforementioned results for these 
parameters. 
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° 	Duplicate analysis of sample MC3662 revealed poor precision for lead. 

6.2.2.4 Summary 

This Quality Assurance Review has identified the following areas of concern; 
laboratory preparation blank and field blank contamination, transcription and 
calculation errors. 

Please see the accompanying support documentation appendix for specifics on 
this Quality Assurance Review. 

Report' prepared by Debra K. White: 	 Date: 	9/18/84 
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Site Name:  Atlantic Wood 
TDD No.:  F3-8405-40  

7.0 TOXICOLOGICAL EVALUATION 

7.1 Summary  

Elevated levels of polycyclic aromatic hydrocarbons (PAHs) (up to 4,507,000 ug/kg 

total or 0.4 percent dry weight) were measured in sediment samples taken 

downgradient of the site, including a tidal flat sample from the South Branch of the 

Elizabeth River. A few aromatics (up to 2,000 ug/kg for individual contaminants) 

were also identified. Known site use of creosote suggests the contamination is site 

related. PAHs might be injurious to bottom-dwelling organisms and taint the flesh 

of local aquatic organisms. The possible contamination of local seafood might pose 

a potential health concern to regular consumers. Some PAHs have evidence of 

animal carcinogenicity and local residents are known to consume crabs and oysters 

that are caught within 2 miles downstream of the site. 

7.2 Support Data  

7.2.1 Scope of Contamination 

Based on limited sampling, the most apparent potential hazard is posed by the 

contamination of the South Branch of the Elizabeth River with PAHs, and, to a 

lesser extent, with aromatics. Although samples were not taken on site due to an 

inability to gain site access, the results of the analysis of off-site samples and 

known site usage suggest that PAHs and aromatics are migrating from the site to 

the river via surface water. 
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Elevated levels of PAHs (1,083,100 ug/kg or approximately 0.1 percent) were 

measured in a sediment sample taken from ponded water below an outfall from the 

site; 127 ug/1 were measured in the aqueous sample. An even higher total 

concentration of PAHs (4,507,000 ug/kg or 0.4 percent) was measured in a sediment 

sample taken on the tidal flat of the river, downgradient of a filter through which 

the outfall effluent flows. There were no PAHs reported within quantifiable limits 

in the aqueous sample from the tidal flat. There were also no PAHs reported 

within quantifiable limits in the aqueous sample from the storm sewer, located 

upgradient of the site. The possibility that PAHs were present in the sediment of 

the storm sewer cannot be ruled out, however. PAHs tend to partition into 

sediments because of their sorption to organic materials and their low water 

solubilities. 

Benzene and other aromatics were also measured in the sediment sample collected 

below the outall (up to 2,000 ug/kg for individual contaminants); low levels, of 

benzene (approximately 38 ug/l) and 2,4-dimethylphenol (51 ug/l) were present in 

the aqueous fraction. 

Similarly, aromatics were identified in the sediment and aqueous samples (up to 

2,300 ug/kg and up to 75 ug/1 for individual compounds, respectively) taken on the 

tidal flat. There were no aromatics or any other organic priority pollutants 

confidently identified in the aqueous sample from the upgradient storm sewer. 

It should be noted that, according to the FIT III quality assurance chemist, the 

levels of volatile organics in all samples may have been higher than those reported. 

Since samples were held beyond contract limits by the laboratory, substantial 

losses may have occurred (see section 6.2.1). 

The PAHs and aromatics measured in off-site samples may have been derived from 

the creosote that is used on site as a wood preservative. Stained soil could be 

observed by FIT III in the on-site piling storage area. The stained soil extended to 

the property line and the tidal flats. 
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There were no inorganics identified in any samples at levels of potential concern, 

with the possible exception of mercury (0.5 ugh in downgradient aqueous samples). 

Although the quality assurance review by CRL did not qualify the results for 

mercury, the presence of mercury in all samples is questionable. Mercury was 

reported at higher concentrations in blanks (0.5 ug/kg in solid, 0.6 ug/I in aqueous) 

than in field samples (up to 0.3 ug/kg in solid, 0.5 ugh in aqueous). 

HNU readings of 5, 8, and 7 ppm were measured at the upgradient storm sewer, the 

sampling location below the outfall, and the tidal flat sampling location, 

respectively. The background reading was 2 ppm. 

There was no information available concerning the quality of local groundwater. 

Groundwater in the area is used for industrial processing, but not as a potable 

water source. 

7.2.2 Toxicological Considerations 

Of the identified priority pollutants, PAHs were measured in the highest 

concentrations. PAHs could be of potential concern to local aquatic life in the 

river and possibly to its consumers. In general, PAHs are not highly persistent in 

surface waters. In the aqueous phase they are degraded by photolysis and, to a 

lesser extent, by oxidation.' Those in the sediment can undergo biodegradation and 

biotransformation by benthic organisms.
1 

It has been reported that creosote, which 

may have been the source of the measured PAHs, decomposes at a rate of 

approximately 90 percent in 5 days in river water flowing 50 to 2.50 miles; 

approximately 99 percent was reported to have decomposed in a lake environment 

in 1 year.
2 

However, if incorporated into sediments below the aerobic surface 

layer where biodegradation is slow, PAHs may remain in surface waters for long 

periods of time.3 Up to 20,000 ug/kg of fluoranthene have been reported in water 

solids of European rivers.
4 	

Atypically high concentrations (5,000 ugh° of 

benzo(a)pyrene (BaP) have been reported in marine sediments.
2 

The South Branch 

of the Elizabeth River is semi-haline. The accumulation of oils on the bottom of 

surface waters can potentially be injurious to aquatic life by interfering with the 

development of eggs and larvae which are deposited on the floor. They can also 

interfere with feeding or other physiological processes of bottom-dwelling/feeding 

organism s.
3 	

There are no criteria for levels of PAHs in sediments for the 

protection of aquatic life. 
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PAHs can enter food chains from sediments via sorption by plants and ingestion by 

bottom-feeding organisms. PAHs can show notable bioconcentration in some 

invertebrates; a bioconcentration factor (BCF) of approximately 134,000 has been 

reported for a species of Daphnia after a 3-day exposure.
5 

BCFs of up to 18,000 

have been reported for individual PAHs in a species of oyster after an 8-day 

exposure.4 BCFs for vertebrates tend to be lower than those measured in 

invertebrates; a value of 30 is considered typical of fish.5  PAHs tend to be rapidly 

metabolized and excreted, and any bioaccumulation, especially in vertebrates, is 

considered to be short term.
5 Continuous exposure to PAHs might potentially 

result, however, in the maintenance of elevated tissue levels of PAHs, especially in 

invertebrates. 

The ingestion of seafood from PAH-contaminated waters could potentially be a 

source of PAH exposure of some concern, particularly to shellfish consumers. A 

number 	of 	PAHs 	including 	benzo(a)anthracene, 	benzo(a)pyrene, 

benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene, which were identified in 

downgradient sediment samples, have evidence of carcinogenicity in animals.
6 

Others, including acenaphthene and chrysene, have evidence of mutagenicity.
4  

Pyrene and benzo(g,h,i)perylene have evidence of co-carcinogenicity in animals.
5 

It 

has been calculated that the lifetime ingestion of 6.5 of seafood per day from 

water containing 0.311 ugh! PAHs (total) could pose a carcinogenic risk of 1 in 

100,000.*
5 Although PAHs were not reported at or above contract required 

minimal quantifiable limits (20 to 40 ughl) in the aqueous sample of the tidal flat, it 

is possible that concentrations below these limits may have been present, 

especially since some PAHs were detected in the aqueous sample taken below the 

outfall. The South Branch of the Elizabeth River is used for recreational crabbing 

and oystering within 2 miles downstream of the site. The analysis of tissue from 

local aquatic organisms would be necessary to further assess whether the ingestion 

of local seafood might be of potential concern to seafood consumers. 

*Out of 100,000 individuals exposed, it is estimated that 1 additional case of 
cancer might result in addition to those normally expected. 
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There is insufficient information to predict the extent to which PAHs might 

potentially migrate down the river. Since PAHs sorb strongly to organic 

particulates, their mobility would be expected to be largely limited by the mobility 

of the particulate material. 	The latter would depend on the hydrogeologic 

conditions in this tidally influenced area. 

The aromatics and other organic priority pollutants measured in downgradient 

samples would not be expected to pose a significant threat to aquatic life and its 

consumers. They do not persist in the environment, do not notably bioaccumulate, 

have a low toxicity, and/or were present in low concentrations. 

There was no information available concerning the quality of the groundwater. 

Considered individually, of the contaminants measured in downgradient samples, it 

could be predicted on the basis of their octanol/water partition coefficients* that 

the aromatics (including benzene, a recognized human carcinogen), and possibly 

naphthalene, would be able to readily infiltrate, and be mobile in, groundwater.
7  

The mobility of most PAHs would be expected to be very low. However, the 

concurrent presence of organic solvents and the sandy/silty nature of the soil in the 

area might aid the PAHs in infiltrating the groundwater in this case. Contaminants 

might potentially penetrate the groundwater through contaminated soil, through 

surface water sediments, and possibly from an unlined on-site lagoon that was 

reportedly previously used for waste disposal. Groundwater within 3 miles of the 

area is not currently used as a potable water source. 

*Ratio of a substance's solubility in octanol to its solubility in water 
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Date:  March 28, 1986  

Site Name:  Atlantic Wood  
TDD No.:  F3-8405-40  

Since sampling and air monitoring could not be carried out on site, the potential 

on-site exposure hazards cannot be assessed. Dermal contact with PAHs at levels 

similar to those measured off site (up to 0.4 percent in sediments) might he an 

exposure route of potential concern, if contact occurred on a regular basis. 

Although PAHs tend to bind to organic material in soils and sediments, in this case 

the sandy nature of the soils/sediments and the presence of organic solvents could 

potentially increase the amount of free PAHs available for skin penetration. As 

previously noted, some of the PAHs identified in sediment samples have evidence 

of carcinogenicity and/or mutagenicity. Skin cancers have been produced in 

rodents by the dermal application, several times a week, of as little as 250 ug of 

BaP.
8 Primates do not appear to be as sensitive to PAH-induced tumors as 

rodents, although crude petroleum oil has induced cancer in monkeys.
8 Creosote is 

considered carcinogenic by EPA's Carcinogen Assessment Group.
2 

Dermal 

application of creosote in mice has been shown to produce skin and lung tumors, 

and there is epidemiological evidence from workplace exposure linking it mainly 

with skin and, to a lesser extent, with visceral tumors in humans.
2 

There is 

insufficient evidence correlating its carcinogenicity with its PAH content. 

Repeated dermal exposure to PAHs and creosote can also cause other skin 

disorders including irritation and lesions.2'5  Any health risks posed by dermal 

contact with PAHs would be expected to outweigh those posed by the other 

identified contaminants, most of which (except benzene) are less toxic and all of 

which were present in substantially lower concentrations. 

Slightly elevated HNU readings (3 to 6 ppm higher than the background reading of 2 

ppm) were measured directly above the sampled off-site surface waters. It is 

possible that low ppm levels of toxic substances might be present in the air in the 

vicinity of the site. The readings may have been higher than usual, since the 

temperature was in the mid-80s the day of the site inspection. Ambient air levels 

of organics could potentially be higher on site. 

Prepared by: 

 

Date:  March 28, 1986  

   

Isabel Mandelbaum, Ph.D. 
Toxicologist 
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Abstract -- Gradients in sediment concentrations of polynuclear aromatic 

hydrocarbons (PAHs) exist in the Elizabeth River, Virginia. Levels increase 

as one moves upstream from the river mouth and surface sediments are 

highest near abandoned wood treatment plants which used creosote. The 

compounds are bioavailable as shown by their accumulation in transplanted 

oysters, which attained residues of total PAHs of 60 ppm after 4 weeks of 

exposure. Fish collected along the estuary show responses correlated to the 

PAH contamination levels of the sediments through changes in abundance and 

by increasing frequencies of physical abnormalities. 

Key words -- Polynuclear aromatic hydrocarbon, Effects in Elizabeth River 



INTRODUCTION 

The Elizabeth River is the most polluted estuary in Virginia. It is 

bordered by numerous civilian and military facilities. It has been a center 

of human activities for approximately three centuries. Chemical pollutants, 

both inorganic and organic, from numerous sources have collected in the 

sediments and in the case of polynuclear aromatic hydrocarbons (PAHs) have 

reached dangerous and toxic levels. 

Chemical data show that concentrations of PAlls exceed thousands of 

ppm in the bottom sediments from some areas of the river. It appears to 

have the highest concentrations of PAH; of any estuary in the world. 

Biological data derived from the collection and analysis of organisms from 

the river reveal that the natural community has been impacted and that the 

impacts are greatest in the areas where the PAHs are in highest 

concentrations. 

Recently both state and private entities began contemplating the 

development of more and better port facilities in the Hampton Roads area. 

The Elizabeth River is included. The basic question then arises, which is: 

Will deepening of the Elizabeth River, either during dredging or afterwards, 

create a situation whereby PAHs will impact the biota outside the river? 

Nearby, in the James, seed oysters are produced which supply the majority of 

stock for the private oyster industry in Virginia. Just downstream in the 

Bay, the majority of the Bays blue crabs spawn. All fish entering the Bay 

spend some period of time near its mouth, and therefore the Elizabeth River, 

to equilibrate to the Bay's lower salinity. Obviously this area is quite 

sensitive from an ecological standpoint and potential threats to its 

inhabitants must be carefully evaluated. 



A secondary but also important reason to study the PAHs in the 

Elizabeth River stems from the fact that these compounds are the major 

organic pollutants in the Chesapeake Bay proper (Bieri, et al., 1). As 

expected the levels are much lower than in the Elizabeth River but with the 

increasing human and industrial densities around the Bay, the concentrations 

are likely to increase. By studying the Elizabeth, information may be gained 

which will be applicable to better management of the Bay itself. In 

addition knowledge gained will be of use elsewhere since PAHs are such 

widespread contaminants. 

This paper is not intended to address the questions of biological 

impacts from dredging activities in the river, but rather describes some of 

the observations, both chemical and biological, which indicate that PAHs 

cause biological damage in estuarine systems. The results discussed deal 

with: (1) bioavailability of PARs in the system; (2). the distribution of 

contamination within the river as indicated by sediment loads and (3) 

abnormalities observed in fishes resident in the river. Other field studies 

are being conducted in the system, to determine PAH effects on benthic 

microbial and animal populations. 

METHODS 

Oysters for transplanting were collected on the 26th of September, 

1983, by dredge from two rocks located -35 km upstream from the mouth of the 

Rappahannock River. Salinities at the time of collection ranged between 15- 

70 0/00. The day after collection the oysters were transplanted to five 

stations located 7, 12, 17, 19 and 24 Km upstream from the mouth of the 

Elizabeth River (Figure 1). At each station 76 oysters were placed in steel 

mesh trays which were suspended from a stake -0.3 m above the bottom. 



Salinities at the transplant locations ranged from 21 0/00 at the most 

downstream location to 12 0/00 at the upstream station. Resident oysters 

were sampled at the Hospital Point station on the day the transplants were 

initiated. At intervals of 7, 14, 28, 42 and 63 days, twelve oysters were 

removed from each sampling location for PAH analysis. Prior to extraction 

the transplanted oysters were depurated for 24 hours in the York River at 

Gloucester Point. This brief period of depuration was conducted to reduce 

the contribution of PAHs sorbed on solids in the digestive system of the 

oysters. After depuration the oysters were cleaned by vigorously scrubbing 

each shell under flowing tap water with a brush and then frozen at -20°  C. 

The frozen oysters were allowed to thaw slightly and shucked by opening 

through the bill. The tissues and fluids were then homogenized at high speed 

in a Virtis tissue blender and freeze-dried. The dried samples were ground 

by mortar and pestle and a 10 gram sample of pulverized tissue was spiked 

with internal standard (2,2' binaphthyl) and soxhlet extracted for 24 hours 

with -350 ml of methylene chloride. 

Sediments were collected by gravity cores and with a 0.1 m
2 

Smith-

MacIntyre grab. Samples were freeze dried or desiccated with a 9:1 mixture 

of anhydrous sodium sulfate and precipitated silica. The dried samples were 

ground with a mortar and pestle, spiked with internal standard and soxhlet 

extracted for 24 hours with methylene chloride. 

Fish were sampled by bottom trawling with a 30 foot (9 meter) lined 

semi-balloon trawl. At each station 2 five minute tows were made. one with 

and one against the tide. Fish collected in each tow were identified, 

examined for abnormalities, counted and weighed by species. Depending on 

abundance, 25-50 fish of a species were measured for total length in 



millimeters. Surveys were conducted during October, November and December of 

1983. 

High concentrations of biogenic compounds are often found in 

environmental samples necessitating a "clean-up" step to remove as many 

interferences as possible prior to gas chromatographic analysis. Extracts 

of oysters and sediments were reduced in volume with a rotary evaporator and 

"cleaned" by gel permeation chromatography on Biobeads S-Vi size exclusion 

resin using methylene chloride as the elution solvent. Most biogenic 

molecules, which are generally larger than simple hydrocarbons, are 

unretained by the resin and eluted before the molecules of interest (1). 

Two fractions called Gl+G2 and G3 were collected. Aromatic hydrocarbons and 

many polar anthropogenic substances are eluted in the G3 fraction which was 

then separated into 2 subfractions, G3.1+G3.2, of increasing polarity using 

high pressure liquid chromatography. HPLC fractionation was carried out on a 

semi-preparative normal phase column with a cyano-amino phase bond to 

silica. The first, non-polar, subfraction was eluted with hexane, after 

which methylene chloride was programmed into the solvent mixture. Twenty 

five percent methylene chloride in hexane was used to elute the aromatic 

fraction. Compound classes eluted in each fraction are given below: 

	

C3.1 	 aliphatic 

	

G3.2 	 polynuclear aromatic hydrocarbons (PAHs) 
polychlorinated biphenyls (PCBs) 
DDT 
DDD 
DDE 
mononitro-PARs 

The G3.2 fraction was analyzed by capillary column gas chromatography 

using flame ionization detection. A Varian 3700 gas chromatography 



temperature programmed from 75°C to 300°C at 6°/min was used for all 

analyses. Persilated glass capillary columns coated with 0.2u of SE52 were 

prepared in this laboratory according to the method of Grob (2). Columns 

were approximately 25m x 0.32 mm id and used Helium carrier gas at a linear 

flow of 27 cm/sec. Data were collected and stored on a Hewlett Packard 3354B 

laboratory data system. Peak identification on the G3.2 fraction was done 

using the aromatic retention index system of Bieri, et al. (1). Selected 

marker peaks from each chromatogram were identified by visual comparison 

with standard runs the same day. Using these markers, computer programs 

written in this laboratory used the stored data to assign each peak an 

aromatic retention index (ARI). The ARI is calculated by the formula: 

T
x 

- T 
ARI

x 
mp  

x 100 + ARI = 
Tx - T

mp 	
mp 

T
x = retention time of peak x 

Tmp = retention time of the last marker preceeding peak x 

T 	= retention time of the next marker following peak x 

ARI = ARI defined for the last marker preceeding x (ARI of the 
markers are defined as 000 = naphthalene; 100 = biphenyl; 
200 = phenanthrene; 300 = pyrene; 400 = chrysene/triphenylene; 
500 = perylene; 

Using the calculated ARI, computer programs then identified peaks whose 

AI's are .criown fro:n previously injected sta::Uards _!rld :rasa spectral 

identifications. Quantitation of these chromatograms was done using the 

standa rd;internal 	add ed 	• 	 • 	fn n,k. 	 N 
prior to extraction N!..,L uinaphthyl.. This method 

corrects automatically for extraction efficiency variations and losses of 

material during the analytical procedure. 

Recoveries from spiked samples usually range between 50 to 80%; 

duplicate extractions of the same sample typically yield results within 

10-20%. 

600 = benzo(ghi)perylene) 
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RESULTS 

Sediments 

Before presenting data on PAH concentrations in the river's 

sediments, a brief statement as to their likely origin is in order. The 

Elizabeth River is bordered by three highly populated cities: Norfolk, 

Portsmouth and Chesapeake. Being a relatively deep and sheltered port it 

has a major naval base, private shipyards, numerous coal and cargo handling 

piers, sewage treatment plants and recreational marinas along its borders. 

Therefore, the Elizabeth River sediments could be expected to contain higher 

than natural background levels of PAHs due to combustion sources and oil 

spills. In addition, since the turn of the century, five wood treatment 

facilities which used creosote as a preservative for telephone poles, 

pilings and railroad ties have, at one time or another, operated along the 

river (3). Since creosote contains numerous PAHs at high concentrations, it 

is obviously a potential source for the compounds in sediment. In fact grab 

or core samples from some parts of the river contain what appears to be 

(both visually and chemically) globular creosote inclusions which sometimes 

measure centimeters across. 

All .:) 11i 0-.2 of the 	:reat=enz faciii:i2s 	ceased c, p,:.7.ork 

but creosote still seeps into the river from contaminated soils at 

abandoned plant sites. Lu (3) analyzed PAHs in a 1  meter wore collected 

from the river near one of the abandoned facilities. She found a total 

aromatic hydrocarbon concentration of 400 mg/Kg in the top 4.5 cm of the 

sediment and 13,000 mg/Kg at a depth between 24.5 cm to 30.5 cm. At several 

depths in the sediment she found unusually high concentrations of both total 

aromatic hydrocarbons and individual PAHs. She attributed these to 



documented spills from the wood treatment facility and by doing so, 

calculated a sedimentation rate of 2 cm/yr for this area. This agrees with 

a current estimate obtained by 137Cs profiles. These observations suggest 

that past inputs of creosote to the river were much higher than those 

presently entering. 

Bieri, et al. (4) collected surface sediment from the river and 

analyzed them for PARS. They found a gradient of increasing concentrations 

from the mouth to approximately 19 kilometers upstream, the most upstream 

sample collected. In the study over three hundred aromatic compounds were 

identified by glass capillary gas chromatography—mass spectrometry. Most 

were PAHs. The concentrations of selected FARB which were determined in the 

top 2 cm of sediments are presented in Table 1. Since then other samples 

have been collected and analyzed to give a more complete picture of the 

distribution. The concentrations of benzo(a)pyrene in the top 2 cm of bottom 

sediments are given in Figure 2. The increasing trend upstream noted by 

Bieri, et al. (4) can be seen. In addition where transects have been 

completed the resulting data show that considerable variability in 

concentrations exist in any one segment of the river. This may be due to 

either different depositional patterns from one site in the river to another 

or :erhapn ;,..2st dredging activicies 	 ..-12ve removed contamired 

sediments. 

Fish 

Fish collected along the river show responses correlated to the PAH 

contamination levels of the sediments through changes in abundance and by 

increasing frequency of several gross abnormalities. Averages from the three 

cruises for biomass, total number of individuals and abundance of selected 



species are presented in Table 2. Contamination of sediments by PAHs is 

most severe between 19-21 Km upstream from the river mouth, as indicated 

from Figure 2. As can be seen in Table 2, depressions in biomass, total 

numbers of individuals and abundance of selected species are indicated in 

this region of the river. Even more dramatic is the increasing frequency 

with which abnormalities occur. Table 3 shows the x of the fish collected 

along the river with fin erosion and cataracts. The frequencies of these 

abnormalities increase as one progresses upstream into the more heavily 

contaminated regions. Figure 3 graphically depicts these results for 

cataracts in croaker and gray trout. For individual species, the frequency 

of cataracts increases with size. Figure 4 shows the % occurrence of 

cataracts for three different size classes of gray trout, fish below 120 mm 

total length showed no incidence of cataracts. A similar increase in the 

occurrence of cataracts with increasing size was noted for croaker. 

Chemical analysis for PAHs was performed on the flesh of selected 

fishes from the October sampling period and only trace (<131317,) levels of PARS 

were detected. Analysis of other organs, e.g., liver, and for metabolites is 

planned. 

Oysters 

bioavailability of PAlis in the river is indicated oy their 

accumulation in transplanted oysters (Tables 4 and 5). Uptake was rapid 

reaching 27 ppm of total resolved aromatics within one week, at the station 

located 17 Km upstream. Figure 5 shows the accumulation of total resolved 

aromatics at each station over the 63 day exposure period. Uptake at most 

of the stations appeared to plateau between 2-4 weeks. Concentrations 

decreased at most stations after exposures of 6 weeks and then increased 



again. Analysis of the data for individual compounds shows considerable 

fluctuation in levels with time, particularly at some locations. These two 

observations indicate that some variability may be present in the source of 

PAHs for the oysters in the system. PAH residues as a function of distance 

in the river are shown in Figure 6. The highest residues are found in 

oysters located 17 Km upstream from the river mouth, while the highest 

sediment burdens are found 2-3 Km further upstream. However, the 17 Km site 

is located near the only operational wood treatment plant on the river and 

runoff from the plant site may be responsible for the higher residues 

observed. 

The most consistently abundant compounds identified were 

benzofluoranthene, benzo(a6b)fluorene, benzo(a)pyrene, fluoranthene, pyrene, 

benz(a)anthracene and chrysene/triphenylene. Concentrations of 

benzo(a)pyrene ranged from 2 ppm at the 17 Km site to 0.1 ppm near the river 

mouth. 

DISCUSSION 

Laboratory experiments conducted with spot and contaminated sediments 

from the Elizabeth River have shown that relatively brief exposure, 8 days, 

to contaminated sediment can induce many pathological changes in fish. 

ai. 	obs,ir:ed: 	(1) 	itegumr.:Lal lesions wichL:1 3 	alL2r 

exposure began and later severe fin and gill erosion; (2) hematocrits were 

significantly reduced; (3) pancreatic and liver alterations were observed 

in some specimens; and (4) opacity of the eyes was observed in fishes 

exposed to contaminated effluent from the sediment exposure tank. Weeks and 

Warinner (6) found that the phagocytic efficiency of macrophages from spot 

and hogchokers from the Elizabeth was markedly reduced when compared to fish 



from control locations. The macrophage phagocytic activity of Elizabeth River 

fish returned to normal after fish were held in clean water for several weeks, 

indicating that the decreased activity was related to exposure to Elizabeth 

River pollutants. 

The.-studies-discussed-above support our field observations, that fishes 

in the Elizabeth River are severely stressed due to contamination of the 

sediments with PAHs. 

Observations from the field studies that indicate the occurrence of 

cataracts is related to the size of the individuals are at present unexplained. 

However, if we assume that size is an indication of length of residence and hence 

exposure duration, this simple hypothesis could be presented as a possible 

explanation. In addition, physiological changes related to the uptake and/or 

metabolism of PAHs may be occurring as the fish grow making them more susceptible 

to the formation of cataracts. 

Additional studies are needed to define the sediment contamination levels 

necessary to cause effects. As mentioned in the introduction field studies are 

in progress which address this question for benthic animals. Longer term 

exposures with fishes to graded contamination levels in sediments will be required 

to refine estimates of "semi-chronic" toxic levels. In addition questions remain 

as to the sources of PAHs accumulated by oysters. As well the biological avail-

ability of the PAHs in the Elizabeth maybe considerably different than PAHs orl-

sorl;ao co particulate matter. 
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Figure 1. Reference view of Elizabeth River with distance from the river 
mouth shown in kilometers. 



Table 1 

Semple* 
Cods 

Concentrations 

Ph' 

of 	Selected 	IAN@ 	in 	Surface 

fie 	Pyr 	ObF 

Sediments 	from 	the 	Elizabeth River 	(ng/g dry ■eight) 

NIA 	Chi! 	PEI! 	De 	DIE 	Ite lahl 

08 88 290 	250 	 89 83 180 	210 90 84 21 28 

07 110 300 	280 	 82 78 140 	150 57 53 m.d. m.d. 

08 180 480 	410 	180 190 340 	590 280 280 100 78 

09 200 840 	880 	470 320 470 	1.100 420 480 380 350 

10 130 320 	440 	180 150 280 	870 380 380 280 230 

11 410 880 	880 	290 350 590 	1.100 480 520 200 110 

12 580 1,800 	1.400 	530 580 970 	1,700 740 740 280 170 

13 870 1.900 	1.800 	720 880 1,400 	2,600 1,200 1.200 550 500 

14 750 2,200 	2,000 	900 840 1.400 	2,700 1,200 1.200 eso 680 

15 780 2,200 	2,800 	1.200 1,000 1,700 	4.100 1,300 1,700 940 820 

18 2.300 5.500 	4,800 	2,000 1,900 3,200 	4,800 2,000 2,100 730 340 

17 850 3,800 	3,800 	1,500 1,500 3,500 	8,300 2.800 2,800 1,400 750 

18 710 2,800 	2,000 	780 940 1,700 	2,400 870 1,000 200 84 

18 25,000 42,000 	28,000 	12,000 11,000 18,000 	17,000 8,300 8,700 2,100 1,800 

•Number• correspond to 	kilometers 	uput.reem 	fro■ the mouth of the 	estuary. 

ABBREVIATIONS& Phegphenenthrens; Fla-tluorenthene; Pyrampyrenel BbFa.benzoltdfluorenes BeAinbenz(e)enthrecenel 
Chrgichrysenel 8Fle=bdolofluorenthenes(j,b.k); BePgibenzoisipyrenel BePmlbento(e)pyreme; 
IPy=indenopyrenel BI benzo(ghi)perylens 



Table 2 

Elizabeth River — Fish Dat• 
(s of three samples, Oct., Nov. end Dec., 1983) 

8.5 8.5 104 
Kilometers from the Mouth 
12.5 	15 	17 	19 21.5 23.5 25.5 28 

Biomass (Kg) 	34 28 21 13 9 7 4 11 8 3 4 

No.of Ind. 	1,335 1,200 1,125 705 380 320 245 485 430 795 325 

No. Hogchoker (1) 	50 140 145 240 50 70 25 165 210 40 60 

No. Spot (2) 	840 800 610 205 240 160 90 230 175 100 100 

No. Grey Trout(3) 190 135 170 240 65 55 40 80 70 15 25 

No. Croaker (4) 	150 50 90 90 50 55 40 70 105 40 55 

(1) Trinectes mecutetuej  (2) Leiosto•uI  .xenthurue;  (3) Cvnototor peo.lyf  (4) NiCr000noonies  



Table 3 

% of Fish Shoving Gross Abnormalities 
(11 of three samples Oct., Nov. & Dec., 1883) 

Kilometers from the Mouth 

8.5 8.5 10.5 12.5 15.0 17 19 21.5 23p 25.5 2B 

Fin Erosion 

Hogchoksr 0.7 0 0 0.4 1.4 5.5 4.3 11.2 1.9 0 0.5 

Toadfish (1) 0 0 11.0 5.0 0 11.5 30.1 28.3 25.0 0 0 

Cataracts 

soot 0 0 0.1 0 3.0 0.8 9.8 6.0 0.2 0.3 0 

Grey Trout 0.2 0 0 0.8 1.0 1.8 3.5 14.0 21.0 2.5 7.5 

Croaker 3.3 1.4 1.5 2.2 4.5 7.9 15.8 15.9 18.1 2.5 5.8 

(1)ftaikrtja sjEL 



Table 4 

Total Resolved Aromatic Hydrocarbons in Oysters (ug/g) dry ■elpht 

Station (Km) 	1 2 

Exposure 	in beaks 
4 8 9 

7 1.9 8.1 — 6.8 13.9 

12 5.5 7.4 18.2 8.8 20.5 

17 27.0 31.0 57.3 31.8 80.2 

19 19.3 25.7 25.8 22.5 36.3 

24 3.2 7.8 11.7 7.0 18.5 



Table 5 

Unresolved Complex Mixture In Oysters (11g/g1 dry ■eight 

Station (Km) 	I 

Exposure in Weeks 
4 8 8 

7 10.1 41.4 — 25.8 91.7 

12 21.5 35.3 95.8 40.2 118.9 

17 51.3 127.0 223.5 104.0 150.5 

19 37.4 103.0 144.5 51.8 159.7 

24 8.7 28.5 44.5 16.8 59.4 
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Figure 2. Surface sediment concentrations (mg/Kg) of benzo(a)pyrene along 
the Elizabeth River. 
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Figure 3. Average occurrence of cataracts in croaker and gray trout from 
stations along the Elizabeth River. 
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Figure 4. Percent occurrence of cataracts for three size classes of gray 
trout. 



PERCENT WITH CATARACTS 



Figure 5. PAR uptake by oysters along the Elizabeth River (pg/g-dry 
weight). 
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Figure 6. Total resolved aromatics in oysters a function of distance from 
the river mouth (ug/g—dry weight). 
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:ITFUTE OF MARINESCIENCE 

SCHOOL OF MARINE SCIENCE 

April 17, 1985 
Gloucester Point, Virginia 23062 	 Phone (804) 642-2111 

Mr. Darius Ostrauskas 
EPA Region III 
Super Fund Branch 3 HW 23 
841 Chestnut Building 
Philadelphia, Pennsylvania 19107 

Dear Mr. Ostrauskas: 

Enclosed are the data you request on Atlantic Wood sediments. 
The summary of surface concentration and concentration with depth are 
given below. 

Atlantic Wood Transect 
Surface Cores (0-5 cm) 

Concentration of Benzo(a)pyrene (ppb)  

C16.1 - 281.9 
C17.1 - 318.7 
C18.1 - 17,066.2 (Atlantic Wood dock) 

Concentration of Benzo(a)pyrene with Depth  

0- 5 cm C18.1 - 17,066.2 (ppb) 
5-20 cm C18.2 - 50,086.7 
20-42 cm .C18.3 - 37,681.1 

Total Resolved PAHs (ppb)  

0- 5 cm l..10e1 

5-20 cm C18.2 1.5x102  

20-42 cm C18.3  6.6x106  

Please refer to the enclosed map for station locations and the 
individual printouts for concentrations of the various compounds at the 
Atlantic Wood site. 



Letter to Mr. Darius Ostrauskas 
April 17, 1985 
Page 2 . 

I am also enclosing a copy of a paper which will soon be published 
containixtroyster information in the Elizabeth River. Also there is a 
slide of1b4 the water looks like in front of Atlantic Wood. 

If you have any further questions, please do not hesitate to call. 

Sincerely yours, 

'/,/) 
/ 

Robert J. Huggett, Ph.D. 
Chairman, Department of 
Chemical Oceanography 

RJH:ph 

Enclosures 





FILE: 018.1 
	

0 - 5-  co,\ 

SAMPLE: 	C18.1 	G32+BN 

SAMPLE DRY WT: 	9.6 3 

VOL 	INJECTED:. 	1 uL 

INJECTED AT 	13:42:36 ON JUL 23, 	1984 	RAW FILE: 

DETECTION LIMIT: 	7 gPb 

TOTAL VOL: 	5 mL 	VOL BEFORE GPC: 	6 ivL 

INT STANDARDLASTD -- -- „....,t-.. 

MARKER RET INDEX PEAK # " 	'RET TIME 

Naphthalene 0 1 4.23 
Biphenyl 100 0 7.35 
Phenanthrene 200 26 15.07 
Pyrene 300 43 20.4 
Ch r•` 400 69 . 	'25.62 
Perylene 500 :39 30.93 
Benzo(9hi)Perylene 500 10:3 34.95 

PET 	INDEX CONC. 	(ppb) POSSIBLE 	ID 

0 3-5.7 Haphtho.1ene 
56.9 5632.5 
103.5 1132.6 Ethy1naphthalene 
106.14  47:6 C2-Haphtha1ene 
112.3 23:3 
116.3 57:3.3 ftenaphthy1ene 
123.3 60020.1 
131.9 21024.6 C3-Haphtha1ene 
135.7 1049.2 Dibenzofuran 
1 :36.9 1247.:3 
143.9 1920.9 
145.5 1277.3 C3-Naphthalene 
149.5 44805.4 
154.4 10343 
156.4 7335.2 Methy1biphenY1 
160.3 5172.7 
163.5 7741.4 
166.4 977 
175 2636.5 
130.1 6253.4 2-MethYlf1uorene 
131.7 2258.6 2-MethYlfluorene 
1.1 4. 1  6668.9 
139.8 1854.2 
130.9 -2881.3 ti 
192.5 13406.8 .  Dibenzothiophene 	, . 	' 

200 168779. Phenanthrene 	- 	"' 
202.4 23836.5 Anthracene 
208.2 755.5 
212.5 311.3 
215.3 826.1 
221.6 132.3 
225.1 898.5 
36.5 2869.3 

RW6SF 



230 
236.1  
237.7 

244.8 
256.5 
260.7 
265.6 
270.8 

n 

2:35. 
294.9 
297 
300 
3 03 
303.9 
313.4 
320.2 

:330.2 
335.6 
3.39.9 
343 . :3 
:345.6 
:351.6 
353.5 
:361.1 
366. 3 
373,7 
377.7 
381 
3:34.9 
391.9 
397.1 
400 - 

408.3 

j 	755.8 
7728. 1 
10505.8 
31473.2 
7774.4 
579.9 
8011.4 
1379.5 
1020 
1:397.9 
4604.9 
140775. 
:3:347.5 
946.5 
3:3620.9 
31038 . :3 
'344:3.3 
509.3 
1402.2 
6046.9 
21475.3 
19824.7 
'397.4 
2591.8 
1565.3 
979.5 
613.7 
2066 
4347. :3 
:2:3906. :3 

10009.9 
2723 
1765.4 
2506414 
.35394. 
8474.Z 

 1.301.5 

Methyldibenzothiophene.. 
3-Methy1Phenanthrene 
2-MethylPhenanthrene' 
4-H CYclopenta(deOphenanthrene 
Methylphenanthrene 

2-PhenYlnaphtha1ene 

02-Phenanthrene 
C2-<Ph'ino.nthrene/Anthrac.,Ene) 
F1uoranthene 

PYr,ine 
MethY1-PhenAng.Phthalene 

Methyl -phE. ny1naphthaliine 

6PrIzo(o.)cluorene 
Benzo(b)fluorene 

MethY1(pYreneff1uoranthene) 
Methyl(pyrene/fluoranthene) 

191'-Binqphthyl(ISTD) 
Benro<bmo.phtho(2'1-d.)thloPhene 
BenzoC9hi)fluoranthen€ 

Benzonaphthothiophene 
Benz(a)anthracene 
ChrYsene/TriPhenylene 

11. 
• • .1,•••• V • -- 



• ir 
• 

M4thy1-228 

MethY1-228 

413.1 
420.2 
427.9 
430.3 
4:33 
437.1 
439.3 
444.6 
448.7 
452.1 
455.6 
459.2 
467.3 
474.3 
431.3 
4210.9 
494.3 
500 
504.2 
509.9 
516.9 
526.2 
534.6 
544.1 
566.4 
571.4 
5'8.1 
533 
587.3 
595.2 
597.5 
600 

2661 
1021.1 
1999.5 
4777.6 
2328.9 
5726. 
6770.7 
2033.3 

7 
641.3 
134.3 
•34 •3 • .7 
612.7 
26493.7 
3549.3 
16:50 
17066.2 
2796.5 
404.7 
1679.9 
5543.5 
165:3.5 
1039.9 
205.3 
599.9 
626.2 
2044.5 
6710.3 

1-PherlY1Phenanthrerie 
292'-eino.phthY1(ISTD) 

Benzof1uorcInth'ine 
Benz(e).ace p:Ienanthrylene 
Benzo(e)pYrene 
Benzo(a)Pyrene 
Perylene 
DOB or Cholestadiene 

Indlin01,213- _ ,j:'pyr'!--,nE' 

262.6 
169.6 
4306 	 Benzo(9h0Perylene 

SUM OF PEAKS = 	07808E+06 
••• 



FILE: 	C1:3.1 

SAMPLE: 018.1 G32+BN INJECTED AT 13:42:36 ON JUL 235 19:34 RAW FILE: - RW6SF' 

SAMPLE DRY NT: 9.6 9 	DETECTION LIMIT: 7 Ppb 

VOL INJECTED: 1 uL 	TOTAL VOL: 5 mL 	VOL BEFORE GPC: 6 NL 

INT STANDARD: ISTD 

MARKER 	 RET INDEX 	PEAK # 	 RET TIME 

Naphthalene 	 0 	 1 	 4.2:3 
Biphenyl 	 PO 	 0 	 ,.0._. ,.. e  
Phenanthrene 	 200 	 26 	 15.07 
Pyrene 	 300 	 48 	20.54 
Chrysene 	 4013 	 69 	 02 
Perylene 	 513'3 	 39 	:=;n.93 
Benzo(9hi)perylene 	500 	 103 	34.95 

RET INDE'k 

0 
56.9 

CONC. 	(ppb) 

1O:.5 11:7".6 
106.3 47:6 
112.3 2338 
116.3 578.3 
123.3 60020.1 
131.3 21024.6 
1 :35.7 1049.2 
136.3 1247.3 
140.9 1920.9 
145.5 1277.:3 
149.5 44805.4 
154.4 10:34:3 
156.4 
1E0-.= 5172.7 
1E3.5 774:4.4 
1:E.4 977 
175 2636.5 
180.1 6253.4 
131.7 2258.6 
134.3 6#68.9 
189.8 1B54.2 
190.9 ZOO1.5 
192.5 13406.3 
200 163779. 
202.4 23836.5 
208.2 755.5 
212.5 311.3 
215.3 926.1 
=21.6 182.:3 
J25.1 898.5 
226.5 2869.8 

POSSIBLE ID 

NaPhthalenP 

EthAnaphthalene 
C2-Haphthalene 

Aoenaphthylene 

C3-Haphtha1ene 
Dibenzofuran 

C3-Haphthalene 

MethAbiphenyl 

2-MethY1i'1uorene 
?-MPthYli'luorgTiP 

DibenzothioPhene 
Phenanthrene 
Anthrac.ene 



230 
236.1 
237.7 
241.8 
244.8 
256.5 
260.7 
265.5 
='70.8 

755.8 
7728. _ 
10505.8 
31473.2 
7774.4 
579.9 
8011.4 
1379.5 
1020 

Methyldibenzothiophene 
3-MethYlPhenanthrene 
2-MethY1Phenanthrene 
4-H 	Ciclopent• aidefiphenonthrene 
MethelPhenont• hrene 

)-Phen.lnaghtho1ene 

273.3 1897.9 1.2-PhEn1,nthrEnii 
27'8.9 4604.9 C2-ephEnonthr Priti 	AnthrocEnti ,  

140775. Fl 	CI rant hiiine 
="94.9 3847.5 
297 946.5 
300 88620.9 P..rEnE 
30.3 3103:3,8 1  

308.9 3448.8 
313.4 6093 MEth.1.-FhEn.lnoPhtholEnE 
320.2 1402.2 
32'.1 6046.9 
330. ) 21475.8 Benzoio , fluorenE 

19824.7 Biinzok b 	luorene 
339.9 997.4 
343.3 2591.8 Meth,g, 	nine 	t 1 uo rant hcine 
345.5 1565.3 Meth.l (P.rEne 	t• luoranthene. 
351.6 
358.5 613.7 
361.1 2066 
366.D 4847.3 
73,7 1, 1' 	-E 	;1 ; 	{ 

377.7 580.8 Benzoib 	noFhthci ,  
10009. 

384.9 - ..., 
391.9 1765.4 Benzonaphthothlophene 
397.1 25064.4 Rpn-1,a'ionthr..7cen.=. 
400 35394. Chr.sEne 	ph 	le•nee  
404.5 8474.2 
408.3 /301.5 



413.1 	 2661 
420. 1021.1 
427.9 	 1999.5 

4777.6 
4:33 	 2328.9 
437.1 
439.3 	 6770.7 

3 
448.7 	 538.7 
452.1 	 441.3 
455.6 	 184.3 
459.2 7 
467.3 	

343.  
412.7 

474.8 	 34493.7 
481.3 	 3549.8 
490.9 	 16350 
494.3 
500 	 2796.5 
504.2 	 404.7 
509.9 	 1679.9 
516.8 	 5543.5 

1653.5 
534.6 	 1039.9 
544.1 	 205.3 
566.4 	 599.9 
571.4 	 426.2 
578.1 	 2044.5 
583 	 4710. 8 
587.2 	 2222.3 
595.2 	 262.6 
597.5 	 169.6 
600 	 4506 

SUM OF PEAKS = t. 07808E+06 

Met h Y 1 - 2 2 8 

Methy 1-228 

1-PhenY1phenant hrene 
2 2 ' - B i 	r: hthY1(IST 

BE.nr of luo rant hE'nE,  
Benz(e aiLephenant hry 1 iine 
Benzo(e)Pyrene 
Benzo ( ) Y rene 
Pe ry1ene 
DCB Or Choles t i ene 

IndETIo 11213-c.d.JpyrnE. 

Benzo<hi )Pery1Pne 



riLzi 
• 

SAMPLE: 	C13.2 G32+BN 

SAMPLE DRY WT: 	9.9 •3 

VOL 	INJECTED: 	.5. uL 

INJECTED AT 	14:30:48 UN JUL 24 	1984 	RAW FILE: 

DETECTION LIMIT: 	51 	PPb 

TOTAL VOL: 	40 NL 	VOL BEFORE GPC: 	6 	L 

INT STRNDARDI-ISTD 
••••• 

MARKER -RET INDEX PEAK # RET TIME 

Naphthalene' 0 5 4.05 	. 
Biphenyl 100 10 7.55 
Phenanthrene 200 42 15.12 
Pyrene 300 65 20.53 
Chrysene 400 86 25.6 
Perylene 500 102 30.96 
Benzo(9hi)perylene 800 108 35.02 

RET INDEX CONC. 	(pPED) POSSIBLE 	ID 

0 1.32963E+06 Haphthal ene 
4.1 :30348.5 Benzothi oPhene 
48.2 1905.7 2-MethY1 naphthalene 
53.6 ;'17604. 2-MethY1 naphthalene 
6' 386431. 1-MethY1 naphthalene 
100 155477. BiPhenY1 
103.5 92314. Ethylnap hthalsne 
106.1 202201. C2-Napht halene 
109.8 291714. C2-Napht halene 
114.7 112186. C2-Napht halene 
117 19310.7 Acenapht hYlene 
118.8 40924.5- Hexameth Ybenzene • 
126.2 809843. Acenapht hene 
127.6 73366.5 4-MethY1 biphenyl 
1 :30 509:39.2 3-MethY1 biphenyl 
132.2 23360.4 CS-Napht halene 
134.3 638048. Dibenzof uran 
1 :37.5 40897.6 
138.7 52456. 
142.6 20883.6 
143.4 S3:36.9 1.- -Hiaphthalens 
147 •36281.6 C3-HaPhthalene 
151.4 1.00532E+06 Fluorene 
154.1 18604.3 
155.7 149472. MethYlbiphenyl 
157.5 125429. 
161.1 180521, MethYl-dibentofuran 
164.3 129732. 
167 39481. 
175 52228.5 
177.5 24115.5 
180 71323.7 2-MethYlfluorene 
181.6 35040.3 2-Methylfluorene 
1:34.1 77950. 
189.5 20542.5 
190.4 29449.8 
192 17:3648. 
200 2.43079E+0E PF-It'larithrene 
202. 8 1.30502E+06 Anthrac.en.:,  
.107.2 2323:3.1 
211.5 _ 	. 10590.6 

P,7SF- 



'7601.2 
10002.8 	 Meth.ldibenzothlophene 
85894.7 	 3-Met• h.lPhenonthrene• 
134170. 	 2-Meth,lPhenonthrene 
248:301. 
50588.9 
93828.3 

t6041.9 
87165.6 	2-PhenYlnaPhthalene 
11725.6 

-AK 10854.5 
24509.2 	C2-Phenaahrene 
51666.8 	C2-(Phenanthrene/Anthracene) 
1.03846E+06- 	Fluoranthene 
34879.5 
6885.3 
623288. 	 Pyrene 
179943. 	 Meth(l-phen/lnaphtholene 
35393.1 	 Meth , l-phen,lnaphtholene 
24557.1 
38050.4 	 Methrl-phenAlnaphtholene 
1=i057.2 
35810.8 
124156. 	 Benzoiaitluorene 
119886. 	 Eenzo(b ,fluorene 
S640.1 
10543.7 	 Meth,lip,,renE fluoranthene) 
6333.S 	 Meth.lip.ren.= tluornnthene. 
1706.7 
13240.4 
24406.4 
207041. 
26521.8 
49206.9 
15357.4 
6699 
143436. 	Benzia'anthrackine 
179198. 	Chrizene Triphero.lene 
39323.7 
4655.5 

	

1621.1 	 Meth 1-,1,1
3042. 1 

 

mEth.1-22s 
707:3 
19992.4 
22414.8 	1-PherolPhenonthrene 

	

28.2 	 232'-einaphthyl(ISTD) 
9.6 
193. 	Benzofluoronthene 

12758.2 	Benz, eiacephenanthr(lEne 
45760.1 	Benzo(e.P,rene 
50036.7 	Benzo(c ,Pyrene 
5008.1 	 Perrlene 
5620.4 
10397.9 
8248.4 	 In3eno.1,2,L-odip rEne 
11131.9 	Eenzoighl)per,lene 

225.6 
2'29.1 
235.3 
"'37 
241.3 
243 
244.2 
252.5 
255.9 
260.1 
265.2 
270.6 
273.2 
278.7 
285.8 
294.7 
297.1 
300 
303 
305.4 
308.8 
313.6 
320.3 
322.3 
330.3 
335.5 
339.9 
343.4 
345.7 
351.7 
361.2 
366.4 
-)f3.1 

377.9 
381.3 
335.1 
392.1 
397.3 
400 
404.6 
408.5 
413.6 
420.6 
42S 
430.7 
433.3 
437.1 
439.3 
445.1 
448.9 
474.3 
4:31 
491.1 
493.9 
500 
509 
519.6 
583.2 
500 

4-H CYcloPenta(def)phenanthrene 
MPthylPhenanthrene 

1'1'-Binaphthy1(ISTD) 
Benzo(b)naPhtho(2,1-d)thiophene 
Benzo(c)phenanthrene 

SUM OF PERKS = 1.5289E+07 



FILE: C13.3 
	

-2ffiagzrg6 	2L-J - L(2_ cA.v. 

SAMPLE: 018.3 1.132+8H INJECTED AT 9:27:49 ON JUL 25, 1984 RAW FILE: RY28FF 

SAMPLE DRY NT: 11.8 3 	DETECTION LIMIT: :30 PP b 

'IDL INJECTED: I uL 
	

TOTAL VOL: 413  NL 	VOL BEFORE 

INT STANDARD: ISTD 

MARKER 
	 •RETANDEX 
	

PEAK SS. 
	

- RET TIME 

Naphthalene 0 3 4.06 
8iPhenY1 100 7 7.58 
Phenanthrene 200 41 15.05 
Pyrene 300 63 20.48 
Chrysene 400 25.56 
Perylene 500 98 30.91 
Benzo(9hi)perylene 500 101 34.96 

RET 	INDEX COW:. 	(pPb) POSSIBLE 	ID 

376207. Haphthal ene 
4.6 32534.2 Benzothi ophene 
54.5 243767. 2-MethY1 naphthalene 
52.4 16='397. 1-MethY1 naphthalene 
100 5:0L9.6 BiPhenY1 
103.4 42864.1 Ethylnap hthalene 
106 89691.1' C2-Napht halene 
109.6 142103. C2-Napht halene 
114.7 45339.5 C2-Napht halene 
117.2 6363.3 Acenapht hylene 
118.7 20936.7'. Hexaoeth Ybenzene 
126 406428. Acenapht here 
127.5 33490.3 4-MethY1 biphenY1 
130 23499.9 3-MethY1 biPhenY1 
132.3 14494.6 C3-Napht halene 
124.2 280787. Dibenzof uran 
137.5 1?610.2 
13.6 - 771:19.? 
142.6 12E27.6 
143.5 15502.1 C3-NaphthalE.nE. 
147 18946.5 C3-Naphthalene 
151.2 409245. Fluorene 
154.1 U460. 9 
154.9 0,770.4 
155.7 191400.6 MethylbiphenY1 
157.5 '5627.5 
161.2 47875.7 Methyl-diberr,ofuran 
164.3 62701.4 
167.1 10986.4 
169.9 9322.8 
175.1 24086.5 
177.7 12782.8 

36034.8 • 2- 1'1 s 	rcr,e  
181.8 16333.2 2-Meth 	1f 11.40 t- ETIE.  

184.3 38979.1 
129.8 10574.8 
190.8 14403.1 
192.2 38046.::4 
200 1.14745E+06 PhenanthrenE, 



1J 
2L.2. 

1 -... 1 u . 	.:, 
3170.7 

22....1 5476.1 Meth.1-dibEnzothiophEnE 

224.5 4134.5 
225.9 16188.1 
229.6 7873 Methyldibenzothlophene 
2:35.6 46536.7 3-MethyqPhenanthrene 
237.3 73153.8 2-Me,thf1Phenanthrene 
241.5 1/9666. 4-H 	Ciolopent• a.def.Phenonthrene 
243.2 24127.1 4-H CYcloPenta(def)Phenanthrene 
244.5 44098.9 Methylphenanthrene 
256.8 5496.3 
260.4 37290.3 _ 2-PhenYlnaPhthalene 
263 13814.9 
265.5 6985.2 
270.3 6052.9 
273.5 
,..--, -. 0. 8 

12456.9 
26506.7 

C2-Phenant• hrene 
C2-.Phenant• hrene 	Anthrocene. 

285.8 547831. FluoranthPne 
294.9 17182.5 
300 340926. P.rEne 
30:3 109225. Meth.1-phen , lnaphtho1ene• 
309.1 11914.9 
313.7 20680.4 Meth.1-Ehen , 1nophtho1ene 
--:)2.3 24675 
330.4 67383.2 Benzo.a.tluorene 
335.7 73827.6 Benzo.b.tluorene 
339.9 14897.6 
343.5 )1876.7 Met• h.1, F.rene 	tluoronthene. 
345.9 13580.2 Meth 	ne ,l.p,re 	tluoronthene. 
35)  815.3 
361.4 5217.5 
366.4 10967.3 
373.8 103066. 1 ,1'-81nophth..1kISTII. 
378.1 13:3:39 Benzok.b.naphtho2,1-d)thlophene 
381.3 25352.8 8enzo0= 1 Phenanthrene 
3:35 . 3 8068.3 
392.3 2714.5 
3q7.' 74577.4 Benzisaionthrocene 
400 104027. Chrfsene Triphenelene 
404.6 21043.2 
408 . 5 2616.2 
411.6 539t: `le 	F-1 	1-,..-9 
4)0.9 1849.6 
428.2 2011.3 
430.6 929' Methil-228 
433.3 4312 
4l-. 	I -t.D..1 11480.8 
439.5 13726.6 1-Phenflphenanthrene 
445.3 1694.9 292,-81naphthyl(ISTD)' 
449.2 atc7 
474.4 70057.7 Benzofluoranthene 
481.1 7172.2 Benz(eiocephenkinthr.lene 
490.5 31527.2 Benzoieipyrene 
494 37681.1 Benzoisa..Pfrene 
500 6945.7 Per..lene 
509.2 3343.2 
582.3 7533.2 Indeno. 1,2,3-cd.p.rene 
500 10126.4 Benzo.ghl.per , lene 

SUM OF PEAKS = 



t. 
1-1EMO.RANDUM 

State Water. Control Board 
2111 North.H.jmilion.Street 	• • • 	• • -13, 0. Box 1.1143 ' • Richmond, Y.  A7.23230 

SUBJECT: 	Elizabeth River 

. 	• 
TO: • 	 File 

FROM:. 	T. L. Switzer Ti— S' 
DATE: 	July 9, 1984 

COPIES: • 	BAT, Darius Ostrauskas (EPA) 
	 ,•• 

The purpose of this memo is to prnvide documentation on the use of the Elizabeth 
River system as a recreational food source; it is being copied to the EPA via 
Darius Ostrauskas(EPA”Superfund Division) for consideration toward possible,. 
ranking of the Elizabeth Rtver on the- Superfund 	• 

On July 3, 1984 the writer visited Cargill, Inc.; DSC Division to perform a 
routine inspection of the NPDES 'permitted cooling water discharge system. 
This plant is located on Jones Creek, part of the Elizabeth River system 
(see attached map). While inspecting the outfall location, a number of crab. . 
pots were noticed up and down the creek. Mr. Ray Osberg, Plant Superintendent 
at Cargill,. and Mr. Al Wilcox, who will soon take over as Plant Superintendent  
stated that they have often seen people fishing and crabbing along that 
section of, the river. 	 w .This is about 1000 feet frothe Southern Branch 
of.  the Elizabeth' River proper, which haS been shown to be heaVily contaminated 
• with PNA's and,a1 host of other pollutants. ..-.. 	. 	 . 	, 

The writer has on other occasions seen persons fishing and crabbing in the 
Southern Branch of the. Elizabeth River and has seen evidence of crabbing. 
activities (crab pots on shore, untended lines, etc.). There'apparently 
are a significant number of people eating crabs taken from this River. 

/dak 
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COMMONWEALTH of VIRGINIA 
Department of Health 

JAMES B. KENLEY. M.O. 	 Richmond, Va. 23219 

FEB 4 1985 

C. N. Kerr 
Chief Engineer 
Atlantic Wood Industries 
P.O. Box 1608 
Savannah, GA 31498 

Dear Mr. Kerr: 

On January 16, 1985, the State Health Commissioner signed the Notice of 
Termination of Interim Status for Atlantic Wood Industries, Portsmouth, 
Virginia, EPA ID #VAD990710410. This constituted the final administrative 
action under Section 11.03 of the Virginia Hazardous Waste Management 
Regulations (VHWMR). By this action, the above facility is prohibited from 
operating as a hazardous waste management facility. 

On September 25, 1984, the facility was visited by Wade E. Lanford, a 
representative from the Bureau of Hazardous Waste Management. Since no 
hazardous waste has been treated, stored or disposed of at this facility since 
November 19, 1980, closure is not required. Therefore, in accordance with 
Section 9.08.03(h) of VHWMR, you are hereby notified that financial assurance 
for closure of the facility no longer is required. 

If you decide in the future to operate a hazardous waste management 
facility at this site, you should submit Part A and Part B of the permit 
application and receive a final permit. before any facility construction 
begins. 	(See Section 11.02.05 of the VHWMR.) 

If you have any questions, please contact Marjorie Melton at 004) 225- 
2667. 

Sincerely, 

Wladim4r Gulevich, Ph.D., P.E., Director 
Bureau of Hazardous Waste Management 

WGG/MLM:1499/dle 

ndl,7N111_1 



_W illiam F. ley , P.F./ Director 
-- 

NOTICE OF TERMINATION OF INTERIM STATUS 

Name and Address of Applicant: 

Atlantic Wood Industries 
P.O. Box 1608 
Savannah, GA 31498 

Name and Address of Facility: 

Atlantic Wood Industries 
3550 Elm Street 
Portsmouth, VA 23704 

EPA I. D. Number: VAD990710410 

Description of Facility and Action: The above facility has, since November 
19, 1980, operated a hazardous waste management facility subject to 
regulations promulgated under the Resource Conservation and Recovery Act. 
This facility qualified for interim status for storage, which is conferred by 
the Act and allows a facility to operate until final disposition of its permit 
application. On August 6, 1984, the Bureau of Hazardous Waste Management 
requested from this facility its complete permit application. By letter of 
September 11, 1984, the facility indicated that it would not be submitting the 
permit application. The Bureau published a notice of termination of interim 
status and provided the opportunity for hearing. The public comment period 
began on December 3, 1984 and ended on January 3, 1985. During that period, 
no comments or requests for hearing were received. 

The action finalized by this notice is the termination of interim status 
for this facility by authority of Section 11.00 of the Virginia Hazardous 
Waste Management Regulations (VHWMR). Upon termination of interim status, the 
facility is prohibited from operating as a hazardous waste management 
facility. In response to information submitted on August 17, 1984 indicating 
that hazardous waste had never been stored at the facility, closure specified 
in Section 9.07 of the VHWMR will not be required. 

Division of Solid and Hazardous 
Waste Management 

Dat- 	 James 	Ken 
State Heal 

Y) I/22>  
Commissione 



464E58. KENLEY. 14.0. 
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COMMONWEALTH of VIRGINIA 
Department Of Health 

Richmond. Va. 23219 

JAN 2 3 1Mg 

CERTIFIED-RETURN 
RECEIPT REQUESTED 

C. N. Kerr 
Chief Engineer 
Atlantic Wocd Industries 
P.O. Box 1608 
Savannah, GA 31498 

Dear Mr. Kerr: 

By letter dated November 27, 12$4, you were notified that the Bureau was 
proposing to terminate the interim status of your facility located in 
Portsmouth, Virginia (VAD990710410). 	This action was taken in response to 
your august 17, 1984 letter stating that you would not be seeking a permit. 

On December 3, 1984, a public notice of intent to terminate interim 
statLs for this facility under Virginia Hazardous Waste Management Regulations 
(VHWMR) appeared in the Times Herald newspaper in Newport News, Virginia. No 
pertinent comments or requests for a hearing were received during the public 
comment period which ended January 3, L985. 

Enclosed is the Notice of Termination of Interim Status for the facility 
cited above. This notification constitutes final action under Section 11.00 
of the VHWMR. 

If you have questions regarding this notice, please contact Marjorie L. 
Melton at (804) 225-2667. 

Sincerely, 

illiam F. illey, P. E., Director 
Division of Solid and Hazardous 
Waste Management 

W7G/MLM:1499/smm 

Enclosure 
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SWCB/1-80 

COMMONWEALTH of .VIRGINIA 
STATE WATER CONT1?01, 110..11-? 

R. V. Davis 	 2111 11(iinilion Street 
Executive Secretary 

Post Office Box 11143 
	 Permit No. 	 VA0004189 

Richmond, Virginia 23230 
	

Effective Date 
	

May 30, 1974 
(8041 257-0056 
	

Reissuance Date 
	

September 30, 1980 
Expiration Date 
	

September 30, 1935 

AUTHORIZATION TO DISCHARGE UNDER THE 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

AND 

THE VIRGINIA STATE WATER CONTROL LAW 

1. In compliance with the provisions of the Federal Water Pollution Control Act, as 
amended, (33 U.S.C. 1251 et seq., the "Act"), and pursuant to Section 62.1-44.-2 
et sea, of the Code of Virginia, of 1950, as amended, and regulations adopted 
pursuant thereto, 

Atlantic Wood Industries, Incorporated 

is authorized to discharge from a facility located at 3950 Elm Avenue, Portsmouth, 
Virginia 
to receiving waters named Paradise Creek and Southern Branch of the Elizabeth 
River; Janes River (Lower) Basin; Section ld; Class II (a) 
in accordance with the effluent limitations, monitoring requirements, and other 
conditions set forth in Parts I, II, and III of this permit. 

-- 
2. Facility or plant operations and treatment and disposal .of all wastes shall be in 

accordance with the application dated 	February 28, 1979 	filed with the 
State Water Ccntrol Board and in conformity with the. :plans, specifications and oth 
supporting data submitted to the Board. The facilities shall be operated in 
accordance with the approval of the State Water Control Board by memorandum 
number 7189-S. 

3. The approval of plans and specifications does not relieve.the permittee of the 
responsibility of operating the facility in a reliable and consistent manner to 
meet the facility performance requirements in the permit. If facility deficiencie 
design and/or operational, are identified in the future which could affect the 
facility performance or reliability, it is the responsibility of the permittee to 
correct such deficiencies. 

IMP 

Acti 
Executive Secreta 	State Water Conti1  

Date 

-A- 



tX8/1-80/I 

PART I 	 PERMIT NO. VA0004189 
Page 1 of 3 

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

1. . During the period beginning with the permit's effective date'and lasting until the permit's expiration . 
date, the permittee is authorized to discharge from outfall(s) serial number(s) 001, 002 

Such discharges shall be limited and monitored by the permittee as specified below' 

EFFLUENT CHARACTERISTIC  DISCHARGE LIMITATIONS 	 MONITORING REQUIREMENTS 

kg/day 	 Other Units (Specify) 

  

Measurement 	Sample 
Monthly Avg. Daily Max. 	Monthly Avg. Daily Max. 	Frequency 	Type  

• 
Flow-M3/Day (MCD) 	 • NL* 	• 	NL* 	 1/DIS-M** . 	estimate 

Oil and Grease 	 10 mg/1 	15 mg/i 	1/DIS-H** 	grab 

tliPhenols 	 1 mg/1 	2 mg/1 	1/DIS-M** 	grab 

* No Timit,however, reporting is required 

** One sample per discharge month 

2. The discharge shall have a pH value between 

1/discharge month by.a grab sailiple. 
6.0 and 8.5 'at all times and shall be monitored 

; • 

3. .There shall be no discharge of floating solids or visible foam in other than trace amounts. 

4. Samples taken in compliance with the monitoring requirements specified above shall be taken 

at the following location(s): fdrthermost end (from plant site) of the drainage ditches above 
infliinnrn 



/1-80/1 

PART I 	 PERMIT NO. VA0004189 
Page 2 of 3 

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 	• 

1. During the period beginning with the permit's effective date 'and lasting until the permit's expiration 
date, the permittee is authorized to disciw.rge from outfall(s) serial number(s) 	003 

Such discharges shall be limited and monitored by the permittee as specified below: 

	

DISCHARGE LIMITATIONS 	 MONITORING REQUIREMENTS 
kg/day 	 Other Units (Specify) 

Measurement 	Sample 
Monthly Avg,. Daily  Max. . Monthly Avg. Daily Max. 	Frequency 	Type  

. 	. 

Flow-M3/Day (MGD) 	 UL* • • 	NL* 	 1/DIS-M**, 	estimate 

Oil and Grease 	 10 mg/1 	15 mg/1 	1/DIS-M** 	grab 

,Phenols 	 1 mg/1 . 	2 mg/1 	1/DIS-M** 	grab 

• 
•-... 

EFFLUENT CHARACTERISTIC  

* No limit, however, reporting is required 

** One sample per discharge month 

2. The discharge shall.have a.01 value betyeen 
I/discharge month by a'grab sample. 

6.0 and 8.5 'at all times and shall be monitored 

3. .There shall be no discharge of floating solids or visible foam in other than trace amounts. 

4. Samples taken in compliance with the monitoring requirements specified above shall be taken 
at the following location(s): fortherMOSt end of drainage ditch prior to entering storm sewer 

of nlmh 



PART I 
PERMIT NO. VA0004189 
Page 3 of 3 

5. Other Requirenents or Special Conditions 

A. Any and all products, materials, industrial wastes, and other wastes 
resulting from the purchase, sale, mining, extraction, transport, 
preparation, and/or storage of raw or intermediate materials, final 
product, by-product or wastes, shall be handled, disposed of, and/or 
stored in such a manner so as net to permit discharge of such products, 
materials, industrial wastes, and/or other wastes to State waters, 
except as expressly authorized herein. 

B. The permittee shall fully implement a plan to prevent or minimize the 
potential for release of toxic or hazardous pollutants to State waters, 
within 1 year after approval of such plan by the State Water Control 
Board. 

C. This permit shall be modified, or alternatively, revoked and reissued, 
to comply with any applicable effluent standard or limitation issued 
or approved under sections 301(b)(2)(C), and (0), 305(b)(2), and 307 
(a)(2) of the Clean Water Act, if the effluent standard or limitation 
so issued or approved: 

(1) Contains different conditions or is otherwise more 
stringent than any effluent limitation in the.permit; 

(2) Controls any pollutant not limited in the permit. 

The permit as modified or reisused under this paragraph shall also 
contain any other requirements of the Act then applicable. 

Immediately after EPA's promulgation of applicable standards or . 
limitations, a draft permit incorporating the new requirements shall 
be sent to the permittee. 
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Site Name:  Atlantic Wood Industries  
TDD No.:  F3-8302-65  

1.0 INTRODUCTION 

1.1 Authorization  

NUS Corporation performed this work under Environmental Protection Agency 

Contract No. 68-01-6699. This specific report was prepared in accordance with 

Technical Directive Document No. F3-8302-65 for the Atlantic Wood Industries, 

Inc. located in Portsmouth, Virginia. 

1.2 Scope Of Work 

NUS Corporation, Region III Field Investigation Team was tasked to perform a low 

priority Preliminary Assessment of Atlantic Wood Industries waste disposal pit. 

Herein are the results and considerations pursuant to this investigation. 

1.3 Summary  

David Hassrick and Terrence Shannon of FIT Region III conducted a Preliminary 

Assessment on March 31, 1983 of the dosed waste disposal pit at Atlantic Wood 

Industries. The waste pit operated for several years prior to 1982 when it was 

dosed. A total of 20,000 cubic feet of creosote contaminated wood chips were 

disposed of in the waste pit. In early 1982, after a Virginia Department of Health, 

Division of Solid and Hazardous Waste Management inspection, the waste pit was 

filled and graded. The area is now used for storage and scrap disposal. 

No releases to the environment were observed. The facility is a wood treatment 

plant. Much of the facility is stained or coated with creosote from the operation 

of the plant. Any surface run-off is picked up, treated, and released under a 

NPDES permit. To determine if any contamination has entered groundwater at this 

site, would require a carefully installed monitoring well system. 

1-1 



Site Name:  Atlantic Wood Industries 
TDD No.:  F3-8302-65 

2.0 THE SITE 

2.1 Location  

The site is located next to the pole storage area at Atlantic Wood Industries. 

Atlantic Wood Industries is located at 3550 Elm Street in Portsmouth, Virginia. 

The facility is bordered on the north and south by the Portsmouth U.S.N. Shipyard 

and the Portsmouth U.S.N. Reserve, respectively. The Southern Branch of the 

Elizabeth River borders the facility to the east. 

2.2 Site Layout  

The site averages 60 feet in width and 250 feet in length, paralleling the pole 

storage area. It is covered with sandy fill and graded. Some scrap metal and wood 

are littered around the area. 

2.3 Ownership History  

The site was owned by Atlantic Wood Industries the entire time it was in operation. 

2.4 Site Use History  

The waste pit was dug and used for the disposal of bottom ends from the wood 

treatment cylinders. It was in use for several years, the exact dates are uncertain, 

and dosed and filled early in 1982. 

2.5 Permit and Regulatory Action History 

The site was under no permits during its operation. On December 17, 1981, W.E. 

Landford, of the Virginia Department of Health, Division of Solid and Hazardous 

Waste Management, inspected the site and recommended that the site be dosed, 

according to Charles Kerr, Environmental Engineer of Atlantic Wood Industries. 

2.6 Remedial Action To Date  

In early 1982, Atlantic Wood Industries filled in the waste disposal pit and graded it 

for use as equipment storage. 
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Site Name:  Atlantic Wood Industries  
TDD No.:  F3-8302-65  

4.0 WASTE TYPES AND QUANTITIES 

According to the plant manager, 20,000 cubic feet of creosote contaminated wood 

chips were disposed of in this pit. No other types of waste were disposed of there. 
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Local Climatological Data 
Annual Summary With Comparative Data 

1983 
NORFOLK, VIRGINIA 
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Narrative Climatological Summary 

The city of Norfolk, Virginia, is located at Latitude 36°  51' North and Longitude 
76°  17' West. It is almost surrounded by water, with Chesapeake Bay immediately to 
the north, Hampton Roads to the west, and the Atlantic Ocean only 18 miles to the east. 
It is traversed by numerous rivers and waterways and its average elevation above mean 
sea level is 13 feet. There are no nearby hilly areas and the land is low and level 
throughout the City. The climate, therefore, is necessarily a modification of the 
more desirable marine variety. The City's geographic position with respect to the 
principal storm tracks is especially favorable, being south of the average path of 
storms originating in the higher latitudes and north of the usual track of hurricanes 
and other tropical storms. These features combine to place Norfolk in one of the 
favored climatic regions of the world. 

The winters are mild, while the autumn and spring seasons usually are delightful. 
Summers, though warm and long, frequently are tempered by cool periods, often asso-
ciated with northeasterly winds off the Atlantic. Temperatures of 100°  or higher are 
of very infrequent occurrence. Cold waves seldom penetrate to this area and during 
the period of continuous official record now available, a temperature of zero has 
never been recorded in Norfolk. Occasional winters pass without a measurable amount 
of snowfall. Most of Norfolk's snow generally occurs in light falls, which usually 
melts and disappears within 24 hours. Thus, from a climatological standpoint, Nor-
folk's weather is well suited for most outdoor activities at all seasons of the year. 

From an agricultural standpoint, the Norfolk area, with its long frost-free period 
and prolonged growing season, averaging 244 days, is exceptionally well favored. The 
average date of the last freezing temperature in the spring is March 22, while the 
average date of the first in autumn is November 21. The average annual amount of 
rainfall is about 45 inches and considerably more than one-half of it falls in well 
distributed amounts during the crop growing season, April to October, inclusive, a 
fact of great importance to agricultural interests, which together with the light, 
warm, sandy soil of this section, makes it an area of unusual productive capacity, 
psi clrlinn 	r.' "1 --pplies of various truck crops. 

noaa NATIONAL OCEANIC AND 	 / NATIONAL ENVIRONMENTAL SATELLITE, / NATIONAL CLIMATIC DATA CENTER 

ATMOSPHERIC ADMINISTRATION / DATA, AND INFORMATION SERVICE 	 ASHEVILLE, N.C. 
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0.0 

0.0 
0.0 
0.0 
0.0 
0.6 

14.7 

18.9 

1966 
1980 
1980 
196. 

1950 
1954 

FEB 
1980 

35 

9.1 
12.4 
9.9 
1.7 
0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.6 

11.4 

12.9 

1973 
1980 
1980 
1964 

1950 
1958 

FEB 
1980 

35 

72 
72 
71 
73 
RI 
83 

85 
86 
99 
117 
76 
73 

MI 

35 

74 
7. 
13 
73 
77 
79 

82 
8. 
6. 
13 
79 
75 

78 

35 

59 
56 
59 
50 
56 
57 

59 
61 
61 
60 
56 
59 

SY 

35 

61 
66 
67 
60 
61 
67 

70 
7. 
75 
75 
69 
68 

68 

35 

11.5 
11.. 
U.S 
11.8 
10.3 
9.5 

8.8 
8.8 
9.5 

10.3 
10.6 
11.0 

10.5 

IS 

SW 
NNE 
SW 
59 
SW 
SW 

SW 
SW 
NE 
NE 
SW 
SW 

56 

11 

39 
99 
96 
39 
36 
.6 

96 
.6 
30 
46 
32 
36 

88 

II 

23 
36 
22 
06 
02 
30 

14 
35 
06 
os 
21 
36 

04 

1978 
1973 
1973 
1971 
1979 
1977 

1973 
1979 
1979 
1917 
4973 
1917 

OCT 
1.82 

21 

56 
59 
63 
66 
65 
68 

65 
65 
68 
60 
5 9  
57 

63 

35 

6.2 
6.1 
6.7 
5.8 
6.1 
5.8 

5.9 
S.7 
5.7 
5.9 
5.9 
6.0 

5.9 

35 

9 
9 
9 
9 
8 
8 

1 
9 
V 

12 
111 

9 

108 

35 

7 
5 
7 
9 

10 
II 

1? 
1? 
in 

7 
8 
8 

106 

45 

0 
0 
0 	I 
0 
0 
0 

0 	I 
0 	I 
0 	1 
0 	I 

0 	I 

0 	I 

NOTE: NORMAL COOLING DECREE. DATA PIRLISHED IN THE 
1902 ANNUAL WERE FOR THE 1951-1900 PERIOD. 

NORMALS, MEANS,  AND EXTREMES TABLE  NOTEill 

1. Percent of prisS1ble sial.hine Is through 1080. 

30 
leer 

11 

017.9 
017.9 
015.6 
015.• 
010.5 
019.7 

015.6 
01 1. • 9 
01 7 .0 
018.4 
018.5 
011.7 

016.8 

(a) Length of record, years, through the 
current year unless otherwise noted, 
based on January data. 

(b) 700  and above et Alaskan stations. 
* 	Less then one half. 
T Trace. 

BLANK entries denote missing nr unreported 
data. 

NORMALS - Rased nn record for the 1951-1080 period. 
MEANS 	- Length of record in (a) in for complete date yearn. 
EXTREMES- Length of record in (a) may he (or other than 

complete or consecutive delta yearn. Date le 
the moot recent In Cases of multiple occurrence. 

WINO DIRECTION - Numernis Indicate tens of degrees clockwIne 
from true north. 00 indicetes calm. 

FASTEST MILE WIND - Speed Is fastest oliterveri I-minute value 
when direction in in tens of degrees. 

Means and extremes el,nve are from exIsting and comp/treble cypo=ure,. 
Anuwil extm-mes pace-been rftcceded nt other RIIVn 	the1,1.01Ify on 
fnl 

 hL.1.°H21111re 	 Precipitation  
HIghect: 105 in Aug. 1910. 	Mnyhmim monthly 	15.61 in Aug. 10 2. 
Lowest . 	2 1,, F,h. 1805. 	111n 1,67. 4.0ni h I 	: 	0.01. In Oct. IA 7 '.. 

r1174=:"1,Zyndln hut. 1075. =71.4,11111n  26. hours. 17.7 In per. 1002. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region III - 6th & Walnut Sts. 

Philadelphia. Pa. 19106 

SUBJECT: 	--•(- /c<,., 	c 	1,./10 cc/ 	147K c - PO IC (4 41 (3 	 DATE: 

FROM: T".)R P I i5 (.3 5 	c., s 	S. 

TO: 

(2,rey. 

cr  
A4.  

c'e 

/ Z FC (-2 

6rt `z` 

/1 2  44-0 ,f,ui-G6tc.a-de 

72,47V-C-66- 7Zct,LTZ 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION III 

SUBJECT: 

FROM: DC," r 

TO: 	F----fr r  

841 Chestnut Building 
Philadelphia, Pennsylvania 19107 

bk)c--0(). - 5-rci jer-ed<?  -S; 	, 

3 Os -><r4 4; ;  

DATE: 76/5)/.2s-- 
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PROJECT NAME:  tlartiL 00,d_ jr1,1. 	 EPA SITE NO.: 	  
TDD NO:  F3-'8405-40 	 REGION:  Fr 7L-  T77  

QUALITY ASSURANCE REVIEW OF 
ORGANIC ANALYSIS LAB DATA PACKAGE 

Case No.: 
	2991 

Contract No.: 	- o - lv -4-64 

Contract Laboratory:  e CotC C_ 

Applicable IFB No.:  IA) Pr 83 - A-0(n3 
Reviewer:  ()Lk jc,_(2_0_ 
Review Date:  3 //1/85  

Applicable Sample No's.:  cl 15 3 C 9 15 ,-- 1 /2- 
Cot155C 15(0, C9(,5 )  C_c11)  
c_91.39 1  

The organic analytical data for this case has been reviewed. The quality assurance evaluation is 
summarized in the following table: 

Reviewer's Evaluation* Fraction 

VOLATILES ACIDS 
BASE/ 
NEUTRALS 

Acceptable 

Acceptable withexception(s) \/11 	'I. \/*./ j#-1 iii 
Questionable 

Unacceptable 

* Definitions of the evaluation score categories are listed on next page. 

This evaluation was based upon an analysis of the review items indicated below: 

• DATA COMPLETENESS 	 • TARGET COMPOUND MATCHING QUALITY 

• BLANK ANALYSIS RESULTS 	 0 TENTATIVELY IDENTIFIED COMPOUNDS 

• SURROGATE SPIKE RESULTS 	 • CHROMATOGRAPHIC SENSITIVITY CHECKS 

• MATRIX SPIKE RESULTS 	 4--  • DFTPP AND BFB SPECTRUM TUNE RESULTS 

• DUPLICATE ANALYSIS RESULTS 	 • STANDARDS 

1-414_--0 EVALUATION OF CONFIRMATIONS 	1 CALIBRATION CHECK STANDARDS 

• QUANTITATIVE CALCULATIONS 	rt.\  —c) INTERNAL STANDARDS PERFORMANCE 

Data review f orms are attached f or each of the review items indicated above. 

t No errors noted, no form attached. 

Q Spot Check perf orm ed. 

Comments: 	Z.P0-40 	6404.- 66 	'LA (11)-Cui)-Ycam_ce,ti. ) 

tetAAkz 	 vo-QA.o 	0Lo  

d 	 c)-L 	9 /54 



DATA EVALUATION SCORE CATEGORIES 

ACCEPTABLE:  Data is within established control limits, or 
the data which is outside established control 
limits does not affect the validity of the 
analytical results. 

ACCEPTABLE WITH EXCEPTION(S): Data is not completely within 
established control limits. The deficiences are 
identified and specific data is still valid, 
given certain qualifications which are listed below. 

QUESTIONABLE: Data is not within established control limits. 
The deficiences bring the validity of the entire 
data set into question. However, the data validity 
is neither proved nor disproved by the available 	. 
information. 

UNACCEPTABLE:  Data is not within established control limits. 
The deficiences imply the results are not meaningful. 



DATA 
COMPLETENESS CONC./MATRIX Loipti) -?/4.6, `.4,,c  L DA:a  kAo  ( L07,46<  LoA c_ 

..._ _ 

FRACTION 
TRAFFIC REPORT # CC .I 

53 ,5 4 55 6 57- 58 5? ()rep. 
LAB 1.0. # 	C(i 1 53*4  54 VOlt 55  b4. 56 1/04 ,5?-Vo A 5804- 5/yha, 

VOA ! RUN DATE/TIME 7 -..H 

TARGET COMPOUND TAB. V .›- 

TARGET COMPOUND D.L. 
.7 ." 

TENT. I.D. COMPOUND TAB. 1/ 

SURROGATE RECOVERY  V 
-1 

GC SCREEN TABULATION I/ :.-- 

GC/MS CHROMATOGRAMS I/ 

TARGET CMPD. (WAN. LIST ti .c3.- 

TARGET CMPD. SPECTRA I., ;.---- 

TENT. I.D. CMPD. O.L. i/ -->-1 

TENT. CMPD. LI  B. SR CH. ,/  
I . . 

CHRO./SENS, CHECKS 1.7 -->-.- 

BFB/OFTPP TUNE DATA V 

I.S AREAS CHARTS --""rr- mg 

I.S. REL. RESP. FORM , 
A .>- 

RF & AMTS.: CALIB. CHK. L/ -. . — 

RF B AMTS. ; 3- PT CALIB. L/-  _. 

Chromatograms: Call b.Chk. ..- .:.--i 

Chromatograms: 3-Pt.Callb. L - :.-....- 

LINEARITY : 3-PT.CALIB L.- 

RF COMPARISON ,7 ,••• 

SAMPLE/FIELD BLANK 
V / 

METHOD/INSTR. BLANK 
/ 

LAB DUPLICATE N./ 1 
FIELD DUP/ REP 

MAT. SPK./ M. STD. N.7 1 

COMMENTS:  



DATA . 

COMPLETENESS CONC./MATRIX jr"R 41-,,rp fiq.,,,-(,Lb(Ap Aoc, 0/A-0 4/506  
53  -t  try 310  TRAFFIC REPORT t:t cico 5-1 58 M:)

, 
 

FRACTION 
LAB I.D. t* 	 CA L53 zcA 5-f akik 5-5 Ulik _2.,0015-4--  5813i4.5416► k, 

[ 	8NA ! RUN DATE/TIME i 
1 ' N./ 

I 
COMPOUND TAB. I 

7
TARGET .),-- 

TARGET COMPOUND D.L. V ,- 
--.›- 

TENT. I.D. COMPOUND TAB. j 

SURROGATE RECOVERY 
I 

___--, 
I. r- . 

GC SCREEN TABULATION .- v  
, 

GC/MS CHROMATOGRAMS v  
TARGET CMPD. QUAN. LIST v 

TARGET CMPD. SPECTRA  

TENT. I.D. CMPD. O. L. ti7 

TENT. CMPD.LIB. SRCH. r 
, . 

CHRO./SENS, CHECKS V r 

B144/DFTPP TUNE DATA -a+ V 
1.5 AREAS CHARTS flys ›., _ 

I.S. REL. RESP. FORM J. rc 

RF & AMTS.: CALIB. CHK. ›.- 1 v 

RF S AMTS. : 3- PT CALIB. r ' _ v 

Chromatograms : Call b.Chk. v r 

Chromatograms: 3-Pt. Calib. ,,, —Nom. 

LINEARITY : 3-PT.CALIB ---,r. if- 
RF COMPARISON I ,..- 

SAMPLE/FIELD BLANK 
V / 

METHOD/INSTR. BLANK 
/ 

LAB DUPLICATE I V  
FIELD DUP/ REP 

MAT. SPK./ M. STD. %./ / 

COMMENTS : 



KEY TO DATA COMPLETENESS FORM 

Abbreviation Used on Form  

Conc./Matrix 

Fraction 

Run Date/Time 

Target Cmpd. Tab. 

Tar get Cmpd. D.L. 

Tent. LD. Cmpd. Tab. 

Surr. Rec. 

GC Screen Tab. 

GC/MS Chromatograms 

Target Cmpd. Quan. List 

Target Cmpd. Spectra 

Tent. LD. Cmpd. Q.L. 

Tent. Cmpd. Lib. Srch. 

Chro./Sens. Checks 

BFB/DFTPP Tune Data 

I.S. Areas Charts 

1.5. R. Resp. Form 

RF and amts.: Calib. Chk. 

RF and amts.: 3-Pt. Calib. 
Chromatograms: Calib. Chk. 

Chromatograms: 3-Pt. Calib. 

Linearity: 3-Pt. Calib. 

RF Comparison 

Sample/Field Blank 

Method/Instr. Blank 

Lab Dtplicate 

Field Dup/Rep 

Mat. Spk./M. Std. 

Pest. Tab. 

Pest. D.L. Tab. 

Pest. Chro. 

2nd Col. Cont. 

GC/M5 Conf. 

Pest. Dup., Spk. Blk. 

Pest. Std. Chro. 

Pest. Std. LD. 

TCDD 

TODD Tab., D.L., EICP, 81k. 

Description of Checklist Item  

Concentration category submitted in analysis request (low, med, hi); and matrix (sol., aq.) 

Fill in acid, base/neutral, acid/base/neutral, or volatiles analysis 

Instrument run date (to be used for correlating calibration) 

Tabulated results for tar get compounds 

Detection limits far target compounds (actual/level indicated by screen 

Tabulated results for tentatively identified compounds 

Surrogate recoveries results 

Tabulated GC screen results indicating required level of fdlowup 

Chromatograms of GC/M5 analysis runs 

Target compounds quantitation list, showing areas, ret. times 

Enhanced and unenhanced spectra of tar get compound hits 

Quttntitation list for tentatively identified compounds 

Spectra and library match spectra of tentatively identified compounds 

EICP's and R.R.F.'s for chromatographic sensitivity checks 

Spectra intensity lists, and criteria comparison forms far BFB, DFTPP 

Internal standards area control charts and description of remedial action 

Internal standards relative response listing for each sample run 

Tabulated response factors and amount injected for all crnpds. in calibration check 

Tabulated response factors and amount injected for all cmpds. in 3-point calibration 
Chromatograms for calibration check standard 

Chromatograms for 3-point multilevel calibration standards. 

Tabulated correlation coefficient or relative standard deviation for calibration 

Tabulated comparison of calibration Response Factor with check standard 

Equipment rinse or reagent water blank shipped with samples from field 

Method or instrument blank which is prepared at lab 

Sample which was split by lab for duplicate analysis 

Sample which was split or collected twice in the field 

Matrix spike or method standard (blind, or done by lab) 

Tabulated remits for pesticides 

Tabulated detection limits for pesticides 

Chromatograms for pesticide screening 

Confirmation of pesticide results by using a second GC column and temperattre 

Confirmation of pesticide results by GC/MS analysis 

Pesticide duplicate, spike, and blank 

Chromatogram of pesticide standard 

Pesticide standard identification form 

2,3,7,8-tetrachlorodibenzodioxin 

TCDD tabulated results, detection limits, extracted ion current profile, blank 

KEY TO SYMBOLS USED IN DATA COMPLETENESS TABLE 

Symbol 	 Meaning 	 Symbol  

✓ Data item present 	 I 
NA 	 Data item not applicable or not required 	 NC 
P 	 Data item within established control limits 
F 	 Data item outside established control limits 
MS 	 Missing item 

Meaning 

Incomplete data item 
Data item not dearly explaired 
(units of conc., etc) 

or [number ] 	See footnote 
XX/XX/XX XX:XX Date/Time of run (calibration, etc.) 



RUN CHRONICLE 
FRACTION: \i0A-- FRACTION: T34-r- FRACTION 

RUN 
ORDER 

, 

RUN ID/ 
DESCRIPTION 

DATE 
TIME 

RUN 
ORDER 

RUN ID/ 
DESCRIPTION 

DATE 
TIME 

RUN 
ORDER 

. 

RUN ID/ 
DESCRIPTION 

DATE 
TIME 

el_153 
4 < / c-q I ,̀3 3 1 	7c.-fl'). — 82 

q 9 154 	- 8  z14:0 5 I C9 I5 9/z - .21 '-- 

1 2 c 

30\.ac.y) ' ,,,..------------ 

C-11 5

5j 

: .0 J./ —6115 5 i0r(TR — — ' 

C_1I5(Q 	J 5/'"' 1,11,4  t  / CA 156 li 	. '— 02  

CCD5 '- 	v  8 3  -415 z ,C.W5 "ii:A4 - 81)0H5-- • 
acriss 	,f f 	1  .ot  ../ cco_..n oli 
a9159 	,J 8tb4ii4- ,/' colt-5 9 Ili- ' 	i.() --Zio 

IN)  --B L.__\ 	18/24 01_ I 423 L IC >c:c d  

V" 1? L kC 	..i  e/32 : t 0 v \')/\..\--S c- ( 3_.--'-; ...9>t: 
MS 	c1( 3 8 	5:30 i Mil-kc-  ib%-Y-1- 

1)13D 9 (53-481  1 	:0 v Yr,S 	(53 . 7/ 2̀-5  

r\AS c915 31°5:30 %/ v15 9(5) /4-5  4,:65  
1\5bc-t15q- ?) 1(.._: 09 .,, KY\-i; 9(55 l' i -;00 

• 

.:, 

_ I  
% 



ANK ANALYSIS RESULTS FOR TARGET COMP 
[FRACTION TYPE CONC MATRIX SAMPLE* SOURCE OF N20 CONTAMINANTS (CONCENTRATION /DETECTION LIMIT ) 

\IDI\ ,e.q-liou.) INQ 
cci)-_-,8 

Cci 158\10(1- 
,. 	I I U IN J 

Me CA2 (`tom iz......341-1 

C--"C&Icri" CO. 1211, IL /5 ),±L-2_ 
— 

.13f).\ 
1 

-C 	\e__\`)1  \ AQ 
C°1158 

C91 1581314 
.N 03 

• 

Bis 6.elA 	) (Q,8 ,4i a bo 	.1i.'2- 
i-n-43 	(,)Lt\c`&0_1r 	(i.ILA 	/ 	to )42. 

\ s); c: \ - t%Irk ok.1 1,,ta 10,1$ 5,,i. k ..- / t 0 )ti - 

V0A_ 
i 

-c ,kAi,,,-f IL>to 
(- 

Cc\,i59 

NI5q134 
\NS 

A-c_e_ioy ) f_ j (3 	/ 	)_1+/ 
nic_ciz  (-4-3- 	I 6_ / g) )4- i 

7-7",)1uene._ (22- 	/z- 	5 )1it-I 	
-- 

r- 	''r - `e-*—J(•-92  cC4,c11519  1--\-S 
N-1 .7). 	

.; 

VOA- (0-\.0 1 k v,, 1 ArCl '624- 

Vole-13`k rreClt 

L,,,c_c,1„ 

(g.,-!/-2.-76)4_) 	
-- 

Lk,),.  

A-C-t){-1:)(1C-(44 5  u 	4.-/5 )tht 
i+yrenr (.._nt3iRu„c /,—is)), 	7..- -f 

-Ekk4- )\0 t (.t.-, (il--C,-  .A. 1-6 .61- 6ja.5  nCo-fec . t\l '-°  • 

V ()Pi— I ci,,C. 	6 4 
Yen-ILK 
,63,,, „, co tw_ 

Me_C-1 7 (9,3LA 	/4_75 	i:t1 
A-cefonEc ( -2.. 543- ILLS) ie i 

.6  ,,\ iv  \ ,,,_\,) \ ,.., ' , 1, 
--'" 
,, , 

'-' 	1 	:73 a"3  i
Act 

1  
1 rAive- ,

z-r-oo "1-t- C . 
4,,,t rn 7 	(1'?-1.3 /300)41. 
 . . 

T31\1.Pt 
_ 

(c:1_,,, \ meA., ----,...)-
A  Q93c1BLK 

,,,-y \ _..s  Cr% c.-0-6-e- C_ 
Ohenckqiiv-tke. (43,,9L ,c6ill ian,m)±1-7.-- 
Pvi re-Ae 	( 'I q 	k K.S (1).13!  11>E6)47_ 

LABORATORY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHIN THE 
SAMPLE ANALYTICAL DATA SUMMARY. TENTATIVELY IDENTIFIED COMPOUNDS IN BLANKS ARE LISTED ON A SEPARATE FOF 

COMMENTS:  

(I) RESULT REPORTED BY LABORATORY AND CONFIRMED 3Y REVIEWER. 

(2) RESULT INFERRED FROM OUANTITATION LIST, DIAGNOSTICS, CHROMATOGRAM AND/OR SPECTRA. 



C kir\ 4z_ CONTRACT NO. 
HIGH LEVEL 

 

 

OTHER (SpecTty) 
UNITS (Circle) 

CONTRACTOR 
MED. LEVEL 
SOIL/SEW. 

FRACTION 
VOLATIlrk: 

file I.D. 
90,AcA..yeay 

Instrument 
I.D. 

ek)\ 

SEMI - 
VOLATILES: 

CAS NUMBER 

1 -5- 1̀1-‘  

C04-6.44.-1  

COMPOUND  

1404-0%6?,..F.A.vz._ 

N-Cb  

file 1.0. 
11.4 me.v4Sni  

instrument  	
1.0. 
00  

PESTICIDES: 

file 1.0. 

Instrument 
1.0. 

REAGENT BLANK SUMMARY  

CASE NO. 	G.c:‘ ck 
LOW LEVEL 	✓ 
WATER 	 ✓ 
QC REPORT NO. 

CONTRACT 
CONCENTRATION DETECTION LIMITS COMMENTS 

co  	N142+ 	%? -4 (sovapvihr.  

	

1 c> 		ie-Sx ci;k101-- 

x. 
s., 

r 	- 

N t 

•••••••=1, 	 

Oa ;. 
a •-•• 

	  is no 



CASE NO. 
LOW LEVEL 	✓ 

WATER 
QC REPORT N. 

REAGENT BLANK SUMMARY 

CONTRACTOR  Ja v.sc 0-cx- c_ 
MED. LEVEL, 
5011/SED. 

CONTRACT NO. GS:1_) --0 
HIGH LEVEL 	  
OTHER (Spec%) 	 
UNITS (Circle) _  ug/Kg  

FRACTION 	CAS NUMBER 
VOCATItrs: 	 

File 1.0. 
tioet#L.- 

Instrument 
I.D. 

ncp  

COMPOUND 
t\f‘,42_-44,1Qs.,_.z 	\ •-; AR 

- 01 ox ch,s-vc. 

IIMMEMIN 

CONTRACT 
CONCENTRATION DETECTION LIMITS COMMENTS 

10  
( q • 	 Ks(A- 	 C- crt 

 

SEMI- 
VOLATILES: 

kl 

rJ IA 

 

r+-9 

  

 

File I.D. 
actqt‘.m(3,1 6.e.i 

Instrument 
1.D. 

C;10 

1A:1,4 \C-11/4..) c-+) 

LA-14411-4sini.".1 

t-k. IsiY---1•4 a L.31,1 

SO 0 
~0c  

I, crerer 
airtr 

MIf%  MQ 	krce2n, 	t- $ 

  

  

0 
NIA 

NIA 

I.. 	,,*1 (Te..A.-.. 

imlir--QC.L.3 
LNG- 4-10 

4-1 irlfr 
.0 

'e>. craw 

 

PESTICIDES: 

file 1.0. 

Instrument 
I.D. 



REAGENT BLANK SUMMARY 

CASE NO. 	'a cici CONTRACTOR la.s.V oTEC CaNIRACT NO. 	6'6 ---akzE.16L-t 
LOW LEVEL MLU. LEVEL ✓ HIGH LEVEL 
WATER SOIL/SEO. 1/- -icy) OTHER (Spec 
QC REPORT NO. 	  UNITS (Circle) (,u9/K9 	)  

FRACTION 	CAS NUMBER COMPOUND 
VOLATIIES: 

file 1.0. 

Instrument 
1.0. 

CONTRACT 
CONCENTRATION DETECTION LIMITS COMMENTS 

SEMI- 
VOLATILES: 

 

MM. 

  

File 1.0. 

o Instrument 
1.0. 

•• 	CD C.) 

PESTICIDES: 

File I.D. 

Instrument 
1.0. 

kl(A  

 

Lk WY-44 (.3 LAJ '56, 000 



JunhAAi 

CASE NO.  
LEW LEVEL 
WATER 	 
QC &EMT NO. 

   

CONTRACTOR a k•%c• o-ve COIMLACT NO. 6B-01-42-4-‘4  
SIGN LEVEL 

   

NED. LEVEL 

 

     

OTWES (Specify) 

 

 

	e 

     

         

I- 	----Volatile -------II------------ ------- -Sami-Volatile=---------- -- - ------IIMasticideI --(Stoats) 

SNO 
Traffic 
Report 
No. 

I 
Tolmeme 
(M-11111 

SFS 
(SS- 
121) 

4-1.2- 
Otchloro- 

elbow 
(77-120) 

N- 
Nitro- 
bemaeso 
(41-120) 

2 -Fluor* - 
hipbeoyi 
(44-1111) 

014- 
p -Ter - 

pheayi 
(33-121) 

Os- 
Shama 
(IS -SS 

2 -Fluoro - 
phsool 

123-107) 

2.4.6- 
Tribrems- 

' 	Dibetyl - 
adores- 

dot* 
(117.2,14)&01 

1.2,3.4 - 
Tail 

(23-1411 
phenol 

(20-10) 
,, tkOlaix e, j, q q q 0 , 	I,  00a) ck_a_ s s el  \ Q i-k 

I 

5f -t /IQ_ ,, 9 t 
I 

sqvc% t_i• ,a9 , ck 5 _me -+-a.. 4.G.  kcl Li o Li ct , 
cctmap. 1, ... Crl- t:t :, , .. 1 l to 1-13, It_ --i-i- #,,  'v.+ sic 54 t b_-A, ‘os am•••116,  • 

C chSlik tau) k e:i.,_ cr 5 ,., , gal, ea (0 e . tut --4-4t , L4 '2-• 	_ cEttil fle ......_ 

CA MIA_ QA 4  k OS Ct Et , e 	kv-  (o 
v 

se 10LA •••-i 1-4:::. too , 
- • _ 

--- 
sciiiss. kt) 96. .„, , it 4-u i Li 5 1- -3 , 18 "'SS-  'Sct „, 

C q 1 Sa \,_cl crt ,. itC1 44 C9 11 La ' %'''' "lt c pfd '..II,",e 

I , ' 0- r r 

, . 	- 	, 

, 
I,  

II I Y 
l' O' 

I 

.... - , . 

• .41 — 
••• 4 V 

1 
1. 1 

' 
-7°  

4 ' 
* 

• AI 

• Asterisked values are outside .f QC limits. 
66  Advisory Limit 

Commeast : 

r  

Volatilise: 	AIL eat of 1R11; outside of QC Malta 
Seat -Volitsles: 	oat of 1-t1.1 outside of QC lisits 



S.. 

• • •• • .• • • • 	•••••• •• .. • •••• 	• 	••• • S. •• • • 

CASE NO. G`lc\ 

 

CONTRACTOR 	u c o'cr_ c_ CONTRACT 110. 	-0k- 6-4- 4  
alai LOLL 	  
OMR (Specify) 

La mat. 	 
QC moat 1157)<  

 

NED. LEVEL 

 

   

        

- - ----Volatile '"''''g"''"lI""'"' ""''""'"'"""441BWIAINAO 'tIIO""""M"'"p"'"" """"D”'"""""" "liregtLCida.""TDIOlgial 0  

MO 
Traffic 
Report 
No. 

De 
Toluene 
(69-127).  

SFS 
(61-  
122) . 

114-1.2- 
Did:lore- 

otiose 
464-129) 

D3- 
Nitro- 
benzene 
(24-115)1  

2 -Fluoro - 
biphenyl 
(37-120) 

D14- 
p -Ter - 
pbeayl 
426-133),  

Ds- 
Fbeaol 
po-mq.(24 

2 -Fluoro - 
pbesol 
-II') 

2.4.6- 
Tribroso- 

pbeaol 
01 -1(Q)4  

one t yI 
Cblorea- 

data 
( 0-206)6*(111-126)11  

1.2.3.4 - 
ICON 

ti'42-4.. OA-IL %AS \AP , 4% t 41, 0 1,-, 	, II i-i_ etta, 4-  1 0 S -4.0(  --- 

C.3,15"S 14'_ ___ 11'.  i_CLQ. , - v- 
....- - AA , ..- 	, 

••••••• 

Cci,‘"4- V) k lac , 9 k - —_ _ - , . -- .- 
c_ctv%Itt$ 100  ism act -, . -- , 
ccim-4,00 141 q cis gs , • _. , - 
Q 'AI ,.3 lug 118 Icy I r --+Li 1 F et' q3- -419 eiS /39 ••••Pt 

_
6  

r  

. . _ .. . 
--4,t 

... 
; •. - . , 

- , - . 
A 

.' 
•41 	..., 

••• r 

•Ir• I - * 
' 

, 44.4. . 	I 
_ . 

• Asterisked values ace outside of QC lisp. 
*do Advisory Lialts 

Cemasats: 
C' q i SS 151NIA 	9-4-A t4  PC'S, ,tvve_faikkiA 
Cq \ 	 LPt 	Ig-Lk 	 Al\rADi"_- 

Volatiles: 	0 out of la; outside of QC Halts 
Seat-Volitales: 	out of Lai outside of QC limits 
Pr.so,OrlAeopt 	 ass/ 	 omeltefeteg, J OC liftito 



JvwkwAir. 1LALLN4 	 bUKMAA1 

CAS[ 110. 	Qc\c‘ cosintaToft -a_cv c coinitaa NO. 6 -0 1/4---c -(D"  
VICO Lint. 	  
OTNER (Specify) 

      

LW LEVEL 
QC IMPOST f0. 

  

MLA. LEVEL 	%./ 

    

    

....190 9 

   

	AMME4119•91499.m. 

 

lireaticide i—loi.sia I 

    

INO 
Traffic 
Report 

No. 

Ds 
release 
(611-127) 

IFS 
(61- 
122) 

DA-I.P 
Dichlere- 

ethos* 
(64-121) ..., 

Ds- 
Nitro- 
kens/Ise 
(24-113Y.  

2 -fleoro - 
biphenyl 
(37-120),  

D14- 
p -Tor - 
phenyl 
(20-133) 

D5- 
Phesol 
120-1061,  

N- - 
2-/lour.- 

phenol 
(24-111) 

2.6-.6- 
Tribrese- 

phesel 
(11-102) 

 14butyl 	' 
Were.- 

4.1. 
( 0-205).!(10-121)11  

.  

1.2.3.4 - 
WOO 

edresthik-, — — . — -al y 0 Lm. - 	2. 8 47 (... IR' 
l'cl 1SS _., — as. Hi. 44  , !ia V3 .5`i , — 
-915-5"s .c. — — .. — La .5_ .s-s 8_44  , k c-.1% , (0 Gi 

.- 

eChS514.0‘ — ...N. LVC ti 9 "/3 
iv 13s, 

... cctts-4- , 	— — —  SO 4o s_S 	1.- C. 4 1-'4-  9 

- r 1 
:•- 

-4 -. 
le 

-11111:•0- 	1  

 t. 	w H ... 
,, 

_ . — , 	 , 
't 

•-. . 
M 
. 

-. - , ,.. 1 1 .• 	_ 	.. 
-. -*-• , .• _. 

- 
, 	 1 

N - 

• -1 , ' ..- 
:. 	-I 

• -• 	.03, 

4, -. 
r 

- 1 

• Asterisked vales& are outside of QC limit. 
40  Advisory Limits 

Coonests: 	
• • • 

Volatiles: 	 set of 	t outside of QC limits 
Seed-Volitatoss M *et of Igl; outside of QC lioire 

I 



FORM V 

MATRIX SPIKE DUPLICATE/RECOVERY 

CASE MO. 	.143°1 I CONTRACTOR C.- LX.,07.8c-- 

WATER 
LOII LEVEL 	lk 

>4. 
MED. LEVEL 
SOIL/SED. 

QC REPORT NO. 

anima No: 	6-o1-40'44:0-1 
NIGN LEVEL 
OTHER (Specify) 	  
UNITS (Circle) 	u1/kg 	us/1 

FRACTION 
1 CONC. SPIKE 'CONC. 

COMPOUND 	 1 	ADDED 	1 KS 
1. 	I 	colic.' 

	

alc.1 	NSD 1 
4 1 	1_ 	9c 141441,11ft LIMO 1 

COMMENTS SEC' RFD' RPD I %MU 	I 	SOIL I 

VOA 
Stip 0 
c`q% 	"2,  

111-Dichlorosthylene 	r c • 1 44 5/1 1 'ft k l4j,j4.4,1<ISI 61 I4S I 	39-177 1 
Trichloroethylene 	I SO 14s le 4t-ci 	1 4111 Itc 1<1S2 71-120 1 	62-137 
Chlorobensene 	 1 $ 0 I Arnt4 sir &an 	1 1.411<152 75-1301 	60-133 • 
Toluene 	 I 50 I AC6 4til 	Ii . 	14,

110(
11<iSK 76-125 1 	59-139 , 

Benzene 	 I SO_ 14Z  Si 	1_1911t2_1(132 76-127 1 	66-142 •,.....,. 

S/N 
SPID i 
cg 1S  

1,2 4-TrIchlorobeaseas 	1 .50 1 yo Bo "bS.. i 	3 1 viwaoz 39- 94 1 	34-107 ,,,•'' 
Acenaphtheme 	 1 .50 I 42 SA St 1Mat 1 24:1<302 1 46-11* 1 	3I-137 .- 	-;,..", 
214:Dinitrotoluese 	I 50 1 Lis q0) !sc. fiviiii 04aido2 124- 96- 	.24- 44 .:, 
Di-illutylphthalate 	I 5o 131- -4-4 ''ss, 1 110 I '2" 1<502 1 11-I17 I 	210-133 .':. 	, 
Pyres* 	 1 5o r-s-4- ly IS.. 1-bols,.5•14:562 126.127 1 	35-442 - 	• 7 	4..Mi. 	, 

11-Nitrosodi-11-Propylaainel so I 	(.7 'a‘ g., jt 1-14•11 Idol 1 41-116 1 	41-12r ..... 	.. 
1 4-Dichlorobeaserse 	1 So I -. .t3 -4.4. I 39. 1-40-1 1 ri- l<301 1 36.... 87 1 24-104 I 	-1,.,,4.,.i., 	• 

ACID 
SMO 0 
ecticN 

Pentachlorophenol 	1 boo IILR 	1164+1 	tS;(0 115;44 Et 	l<442 I 	4-103 1 	17-109 1 	',.,-' 
Phenol 1 'too 1 51- I SI- I 5j IVO! I IL laCE 1 12- in 1 2i- 90 1 
2-Chlorophenol 	 I so l Iva 	1 cu. 	I 4.4.14b. Ilua,1 	4 1<40M 1 247=123 1 25-102 1 	1-4, 

P-Chlor-N-Cresol 	I 50 I -140 11l 1 5 1;3,o I ''s 	1<444 1 23- if 1 26-103 :t- ,;.,,,,i., 
4 Alitrophenol 	 1 aoo 1 19* 	1 42 1 go 	1 1AS r 1 1. <405-  I 10- •SO I 11-114 

410-121 
I. .1,X.• 
1 	r. 

PEST PEST 
MID 0 „____.-- 

Liadane 	 I T 	1 	I 	T 	1<402 1 56-123 1 
Heptachlor 	 1 1 	1 	1 1 	1 	1<402 1 40-131 1 	35-130 1 	a', .A_ 
Aldr in 	 1 1 	I 	I 1 	1 	1(40X 1 40-120 1 	34-132 1 77 
Dieldria 	 1 1 	i 	r I 	1 	1<402 1 57-126 I 	31-134 ,,AT' 
Endrin 	 1 1 	1 	I 	.. 1 	I 	1<402 l 56-121 i 	42-139 ) 	, 

10,11)-DOT 	 I 1 	I 	I 	I 	I 	1<402 1 38-127 21-134 .. 

• 4 • 

*Asterisked values are outside QC limits. 

RPD: 	VOAs 	1 	out of 	outside QC limits 
1/N 	T 	out of 	outside QC limits 
ACID CP 	out of  S;  outside QC ltalt• 
PEST 	 out of 	; outside QC limits 

SECOYERY: VOAs 0  out of _IA) outside of QC limits 
out of .14; outside of QC limits 

ACID 	-a  out of to ; outside of QC limits 
PEST 	out of 	; outside of OC limits 

      



FORM V 

MATRIX SPIKE DUPLICATE/RECOVERY 

CASE NO. 	2.1!,':1P) I 

 

connuecroa 

  

CONTRACT NO.'"  Cip&-CA--V41:01  
NIGH LEVEL 	  
OTHER (Specify) 	  
UNITS (Circle) 	ug/kg 	ugi 

 

MED. LEVEL 
SOIL/SED. 

  

LOW LEVEL 

     

WATER 

     

       

QC REPORT NO. 

     

       

           

           

1 CONC. SPIKE 'CONC.' 	4 	I CONC. l 	i 
FRACTION 	COMPOUND 	 I 	ADDED 	I MS 	I REC.I 	MSD 	REC1 

I 	1 	gentcovtaitukitsib 1 
C0NNI1f11 RFDI 2P0 1 WATER 	1 	SOIL 1 

VOA 
SMO 0 
cs,00- 

Id -81chloroothylens 	1 1 	1 	IiI,L. 	s6, 	-41JIA11<ist 1 41-14S 1 	'9-177 1 
Trichloroetkyiene 	1 -Is 1 
Chlorolmusene 	 1 s 

I SA. 	r14 	Iir 1<152 1 71-120 1 	62-137 
n, 

	

7 idit I st 	, 	1 a  1<152 1 75-130 1 	66-133-  1 
Toluene 	 1 5 4d Istiet 14,0 	... 	0 i<152 176-125 1 59-139 1 

I Bunsen* 	 1 44, 14,71r I +Tr-  10141i0 1-<152 1 76-127 1 66-142 1 	"4-,'T 

8/N 
SMO I 

1,2,4 -Trichlorobessese 	I 1 I 	1 	1 	I<502 1 39- 90 3S-107 1' 
Acenaphthewe'. 	 I I 1 	1 	i 	1601 146-11• I 	31-137 1 	, 
2,4 -01n1trotoluene 	1 

I 
I I 1 	10502 124- 96- 26- $9 „ 

..'"' Di -N-Rutylphthelete 	1 1 I 	14502 1 	11-.117 29-135 -; ilkh 
. ,-lf"i1 
'''''"-.01 

!promo 	 1 1 	1 1 	1601 I 26-12T; '.A.,...,-.1$.442 	-, - 
N-Mitrosodl-11-Peopylamine1 I 	1 1 	'<sof 1 4i-11C . 	41-126 
1.4 -Dichlotobeatens 	1 1 	i I 	IdOt 134-- s- •, 

ACID 
SMO S 

Pentechlorophonol 	1 1 	1 1 1<402 1 	9-103 1 	17-100 f 
Phenol 	' 	 1 1 	1 1 1i401x 1 12- 89 1 	26- 90 I 	.1, 	,. 
2 -Chloropheuol 	 1 I 1 1 1(4at 1 27-123 1 	25-102 1 	- 
P-Chlor-M-Cresol 	1 1 	I 1 1(402 123- 97 _ 26-10 ..71:14:::. 
carraA7wa----- 	1 1 	1 	I 1 1<402 110. SO 11-114 1 il,,'4„. 

PEST 
SMO 0 

Undone 	 I T 	1 	1 1 	1(402 156-121- 46-127 1 • -,,.:. 
heptachlor 	 I 1 	1 1 T 	1<402 140-131 35-130 1 4 
Aldrin 	 I 1 	1 I I 	1<402 1 40-120 34-132 1 
Dieldrim 	 I I 	I 	1 • I 	1<4de 1 52-126 31-134 1 
Endrin 	 1 1 	1 , I 1<402 1 56-121 42-139 1 --''''' 
p.p-DOT 	 1 1 	1 I 1<402 1 3S-12/ 23-04 I ....41-:, 

*Asterisked values are outside QC limits. 	
••• 

RPD: 	VOA& 	0 	out of 5; ; outside QC limits 	RECOVERY; 	VOA. _j is__ out of 21g._; outside of QC limits 
ii/N 	-- out of -- ; outside QC lLmits 	 UN-- out of 	; outside of QC 'Amite 

-- out of -- ; outside of QC limits ACID -- out of — ; outside QC limits 	 ACID 
PEST 	-- out of -- ; outside QC Units 	 PEST 	-- out of -- ; outside of QC !faits 



MATRIX :nu asrucaniagcolisay 

CASE WO. 	aCkck k CONTRACTOR "E_N%c_ CONTRACT 1.0:%°• 8-0  6'4 6 ul 
LOW LEVEL M. LEVEL 	- INN MIL 
WATER 11014/111111. OMR (*meg) 
QC REPORT M. UNITS (C1re/o) k_1 1/11C?  

i 	 coot; arzWicooca a 	i coma a l 
num= 1 corms 	 I 	arson 	I ma I arc. I we I etc 

1 
IAI 

IRXCIPINT 1111111111 	i 
ca ors stet soft 	I 

I 1 i-otear•mithyles• 	i 	 I 1 (15Z 41-143 19-177-  . I  
VOA 	I Trichlorsoethyl•as i_132 71-120 42•1117 . 

114 0 	I ChlerebAssese 033 73-130 40-133 . , 	,si;,,- 
,-4..A 

I Tolosa@  - ins 76-.4 zs_ rp-sn 
nellitS0111 <132 74171 ifr,111 -- AN._ , 
1 1,2,44trichlacebonselbe I AND Sq. al 'IS ' 	t Oa liw' OS 30•101/ - 	":"..*::,."•' 

Ill 	t AgesaghtLeas to 42 iiN 14 I it 
li 

Gal 4M.1 IS 34437 
SW) 0 	1 2.4-bialltrotolusse LOO k 

riSdr 
01 9 0 o M on 34.. II V.,  IV , Vt: Y.  

WZ.'. 	:-.i.-' 
., ., 

r 01-11-11stylpfitialate ,val..,s Va0 141 to k 
17.014 

9.4 q-i- Li 43 11-117 1,..131 . 
I 

Zreseedi-Ir-Fropylasisie 
MO k -° 

te tv4 % 	
ihrti2 

4,  
1-1.2 
'IL 

9 
AS 

g 
CI 

lle.127 
11416 I 1.0 0 --,' 

1111:1 2.11"°:7:  

Itet141,.. 	' 

- 	'::' allgrb' ,̂ --  • ne 
1.11.411541444tessome too liti lo4.11  It

9-1 CM se lboregliessi 1012 4k S4 S (1," 	IL:7- 0 

	

Acts 	r....1 

	

$110 0 	 ..=11111111111111111111111111111M511111111 
1"--ck • .aal..i.s 

• • 

1 o 0 

• d - a % IL2IJIIIIILMIL4INNI -.-''''-' 
• • /4 --v irt 44 1_,- .,_ 
13i RI t 404% wL <4W 25* 97 11- ,' 	...0. " 	' ' 	• 

I 4-111trookesol Lan 314 4 ' Q'&0_ 1 12 \,0411 le" 111. 11-414 	, • .:, 	;:-.,-.':'-'. 
...,. 	... 	- 

• I Liaises (4OR 3114-1 411-127 
1!<3? 	I IlertachTer 1 '4012 40431 35-13f ;.::;,...;'  

SIG 0 	1 Alivla I 1 (4W 	ao-1  26 
I 

3A-132 . , 	- 	-.. .• . 	. 	,t 
1 01.44e14 1 ' act 	32-124 31-134 : 
1 Endwise I '4of sa- 1 7 1 42-139 - .: " 

_ 	I NICODT caor _t 34-177 23-134 .t.), 	-., 
-SO 

*Asterisked values are seaside 

	

"PD: VOA, 	ore of _+; 
all -7-  out of _a__3  
ACID .0._ out of 

	

PEST 	out of r---$ 

QC Iloilo. 

outside QC lignite 
outside QC Units 
outside QC *teats 
outside QC hums 

Recovials WOAs --- out of 
ai" 7-E7 out of 
ACID 	out of 
POT 	out of 

4404,  

outside of QC lisle* 
outside of QC halts 
outside el QC limits 
outside ed QC Milts 

    



QUANTITATIVE CALCULATIONS  
CALCULATION ERRORS AND CORRECTED RESULTS ARE LISTED BELOW: 

IvF-6.0) 

T: 	TTF F7T METH 	AREA 	 :TOT AMOUNT 	 -717 

	

.. 	, 	24 	.':)41C 	4) OR 	1647. 	1.205 NG/UL 	0.15 
1'1'. 	_4 	1.24!' "A OR 	9586. 	3.240 NG/UL 	1.05 

--.." 	n.0- 	. 	 i 	;-;...4q5als11 RV 	 33.667 NG/UL 	4.27 t.lov, _ 	. 	 30384. 
4.557 kG/UL  1,-n- 	IL. - 	..f.7 	1.03R 	A 119 	1350. 

1 ;. '_.J , 	'. 	1.216 	A OR 	.116. 	0.543 Nr,/UL 	0.07 
-.) 	lew 	1.- .1' 	 '.:(11MILL53701. 	-.L3.409 NG/Lit_ 	3.:: koal 

	

:3.432 HG/UL 	2..7.,9 1.05.} 
.. 	 1,14r 

) 	,(014• 	1:.,i 	.16 	.7,0 H EV 	29123. 
11.35. -- 	 , -1rC,; 	 3...) l'IS/UL 	O..: 

r 	-7- 	 V. E-11} i-. , 	 •2. 	•-•1 ; :• L 	J . • --i 
yb 	 , o.6.40 	 1 . 	' .' . 	- 

..... 	11E,` 	 a4TA 	 ; . 	 1.oS.2 
-....--19 47 .17.•••••••••••••• 

Pr~e>nc ht ens R .4ba,t.. 1,0s1 	 ci.0 	16 ('„Dt_. cc_peri-Eci 2-2 
Ateoct4) ht).\ ye_a 9 . Li09 x 1 ( 02( 1.- 0_9-3 — 	Lb u,(5 is _c 	cn-er4i/ 3_ 

5 4. 



Applicable Sample 

MC2G6) 

Pr.OJECT NAME: ATtAnine W0 6 ); 
	

EPA SITE NO.: 
TDD NO:  F3 re- t/ 	//c 

	
REGION: III_ 

QUALITY ASSURANCE REVIEW OF 
INORGANIC ANALYTICAL DATA PACKAGE 

 

    

Case No.: 	-29V 

Contract No.: 	 o(— 
Contract Laboratory: 	'R/17 ) 

Applicable IFB No.: 	Gu24 - 	96 

Reviewer: _ 

Review D ate: 	2 -- ,2-9 (-5'Y 

The inorganic analytical data for this case has been reviewed. The quality assurance evaluation is 
summarized in the following table: 

Reviewer's Evaluation* Fraction 

TASK I 
ICP or AA 

METALS 

TASK II 
- FURNACE AA 

METALS 

TASK III 
COLD VAPOR AA 

MERCURY 

TASK III 
CYANIDE 

Acceptable  _ 
X 

r\cceptable with exception(s) 
X 4 

Questionable   
y I 

 

Unacceptable 

* Definitions of the evaluation score categories are listed on next page. 

This evaluation was based upon an analysis of the review items indicated below: 

DATA COMPLETENESS 

(;) BLANK ANALYSIS RESULTS 

MATRIX SPIKE RESULTS 

DUPLICATE ANALYSIS RESULTS 

STANDARD ADDITIONS RESULTS 

• QUANTITATIVE CALCULATIONS 

INITIAL CALIBRATION VERIFICATION 

O CONTINUING CALIBRATION VERIFICATION 

et, INTERFERENCE QC RESULTS 

• DETECTION LIMITS RESULTS 

O INSTRUMENT SENSITIVITY REPORTS 

Data review forms are attached for 

tNo errors noted, no form attached. 

G Spot Check perform ed. 

;om ments: 

each of the review items indicated above. 

PrJr 

); r 	A ( 



DATA EVALUATION SCORE CATEGORIES 

ACCEPTAELE: Data is within established control limits, or 
the. data which is outaide established control 
limits does not affect the validity of 
analytical results. 

ACCT_ 	W77-T. EXCEPTION(S): Data is not ccmPletely within 
established control limits. The deficiences are 
identified and specific data is still valid, 
given certain qualifications which are listed below. 

QU7SmIONA377: Data is not within established control limits. 
The .deficiences bring the validity of the entire 
data set into. cuestion. However, the data validity 
is neither proved nor disproved by the available 
information. 

UNACC77-1TA3IE: Data is not within established control limits. 
The deficiences imply the results are not meaningful. 



,.....--- 

DATA r 
COMPLETENESS 	CONC./ 

MATRIX 
GO 
,/;) 

LO 	e_O 
AO 	:_701_ 

ar 

LO 
Ai 

LC) 
_fc,c. 

LO 
f}/,y 

1-O 
c 

• 

TRAFFIC 
' REPORT tIt 

.1-- me_ 
,3e.././-; 

n.le... 
244/ 

me. 
,34.6.)- 

r  wic... 
2442 

Me. 
?.G4 y 

MC 
_w,c- 

t4Cfr 
366e 

1 LAB 	I.C), 	t4 ' ?q6/ 
cl9e.  1 

,y/t)7 
o',9(.2 

c1/40 
0Y1G 3 

-2e/07 
()//10/ (t;(_,-: 

2s1,-1 '3'07 
(y/9,-/, 

27/67 
,;-, 

,. 
FIELD QC I BLANK V 7 . 

... 

DUPLICATE — -.7•-•.---.-..... 

SPIKE 

TASK I : 1 RAW DATA V-  V / 1/`
✓ 

V 
ICAP OR AA: 
METALS TAB. RESULTS ,V .-V IV ✓ / LV V 

TAB. D.L."i -/ " V V V IV ,V 

QA FORM I 	'-'--- ,../ V LV V ,/ V 

!CAR. INTER. OC V-  V t/ V y „,/ 

INSTR. SENS. V 7 V V 

TASK II : 
FURNACE 

RAW DATA 
; V V L7 V  ,7  

AA: TAB. RESULTS t,,, ,../ V V / LV 
METALS 

TAB. D.L.'s ,V v „V.  z t/ 

OA FORM V ....7"-  ✓• V- L/ • ."--- ,../ 

INSTR. SENS. tV `/ V V 1 	1/ t/ 

TASK 	II : RAW DATA /,V V-  V.  ../. V - . 
COLD VAPOR 
AA: TAB. RESULTS 	I V tv--  V V-  v•'---  

.  
(./...- 67- 

MERCURY TAB. D.L.s \// V L.'-' V V -V 

OA FORM Z ✓ ,V V V V / 

INSTR. SENS. V 1-/ ✓ '-' V V ./ 

TASK 	III : RAW DATA Y ,- ,..,'" ,../ L.'" L-'' V 
CYANIDE 

TAB. RESULTS V v .„7-  L7 ,V V--  V 

TAB. 0.L.'s V v- 
 

V V -- V ./ 

QA FORM, / 1- V V Z -V V- 

' INSTR. SENS. / L/ V 
......—,—. 

OTHER 
(SPECIFY): 

RAW DATA 

TAB. RESULTS 

-r 	DLs 

OA FORM 

INSTR. SENS. 

OTHER 	1 RAw DATA 
(SPECIFY): 

TAB. RUSULTS 

TAB. D.L.'s 
1 

OA FORM 	I 

INSTR. SENS. 

COMMENTS : 



BLANK ANALYSIS RESULTS 
TASK TYPE CONC MATRIX SAMPLE # SOURCE OF H2O CONTAMINANTS (CONCENTRATION /DETEC7ION LIMA 

s, zi--  ri g lb Lo h 4' it'f e.-366c.  / 	SW E-7 
(.9,,w 	, 	g7 ,Se / /0 
re! 	/ /9/o Si 	.' Y ? 

--Aldt 	' 
— _r  zrr- 
_L 	I- 

r 1 rz  i) 	O  So (_ 14t-i-364,4 irlk/e--R 
44 	/ 1 

_TAM,. - 
6,4 fie E P /4-()  ----- 

. 
2q-D 11)A) & : / Fe. 	: 6/ SP  ?3 I 1._ 

Bc_. 	.,,./.) • PG / _a- V 	.. /o 
,5 

 1  . / z2  , , w- 

-11̀6 P 

7 - , -Tr -  ,-rrr 
( 42 ligt: .5:6(..- A/1-01-"J _II 	' re 	.. /V , •' 7 

4 	' 	I P6 i /6 A!.  - 5 IL 

C 	1 ,7,  .R...- 3 

. . 

LABORATORY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHI 
SAMPLE ANALYTICAL DATA SUMMARY. 

COMMENTS:  

( ) RESULT REPORTED BY LABORATORY AND CONFIRMED BY REVIEWER. 

(2) RESULT INFERRED FROM RAW DATA 

4)-,),Al 71/i ,)(1, vii, 	 711'( 	 11-1/-1V  

(;-ae ricA-121.k6 ,SX A--LaC; 

l)s ; 41(_-_1(:-,(,0 /14 c .7,G( 4.1 3e  .. 44 c 366,0 , AA C 	4,63 

)3, 	, 44 (7 ; /,'), Me: -3(..,/, julc.3GG:e A4 r, .' 	MC .V,‘-‘, 	44 6  .36 / 

rn) : kr. 3 (,(; o, /4( -3 /,./,:i 	friC 3.C.-(L. , tv( ?(„( 7 	i 	/44  ( '.. 6. 6 (7 5e 	/14  c 3(-6,6, Me:. 3G;/ '44(3(.43. itic36 

FT-, 	.' 'IA  e' 37,/;-7) . 4,4( ' 	( , 41 , 	Ai (.- z -',(.:,,  /fir'   -7,',.",i7-- MC 2..,.,,,1 

7 d 	: iti (zf.,1_,-:'  7t-r -7 .t...,.:.--  /44  (3 64,§--, /0 C-__t,-,: 	, ,i 4( z.:::;q 



Compound 	 Actual RPD 

7 Ao 

SoL- 

L 160 

2/  2.9 

Sample 	conc. conc. 

&A c 3G 6,0 6 3 
3 

1 -2,_ ),4 

i 	37 C',..3 

rtic 3(,(,7_ I 	1,3 	0,7 

63  0  

\ J ..3C, 	It o 

Lft) 

Ca c"C 	11-.4 

CL4 

C ("{ cr 

A rsf.,, c. 

Vf 

2 

643 
Duplicate Analysis Results  

The applicable duplicate pairs are: 

sample 	no. 
Glic?‘0 Aft.366, 2_ 

..____, 

Field 	duplicate 

Lab duplicate //- I c/ 

-Sample 	level -- LO 	1 CO _ 
1 

sample matrix A (k,  _ 7 a c_  

7)-1-1.< 	- 	7-  , . 7 - ,777 T-  7T, ZZ-T I 

The relative percent difference (RPD) for each parameter group was evaluated. The 

duplicate analysis RPD acceptance criteria should be: 

v'vl ore 

 

maximum acceptable  

Percent Difference  

   

   

5_7(,L 
	 4-- 4,6 

The RPD's exceeding the maximum acceptable percent difference were: 

Comparison 

Comments: 	*- 	 wv,, 	ml-\- 



Duplicate Analysis Results  

The applicable duplicate pairs are: 

sample 	no. 

Field 	duplicate\ 

Lab duplicate \\ 

sample 	level 

\ sample matrix . 

-1--  \ 	r 
The relative percent differenc (RPD) for each parameter group was evaluated. The 

duplicate analysis RPD acceptance criteria should be: 

maximum acceptable  

MrkricisA 	 Percent Difference  

The RPD's exceeding the maximum acceptable percent difference were: 

Comparison 

Compound 	 Actual RPD 

Comments: 



MATRIX SPIKE RECOVEP:.ES 

...am pi e No. ?-136.61 tvl C ?)6(ti 
Field _pir:e 

Lab Spike L.V" LV 
N•Satrix AG; S.  0 1-- 
Conc. Levi CO 	(-0 
Method Std. 

1-, - 
-7- • 

All m 2.71X 	recoveries we:-,e withinthe established con::-cl 	specified in, 
IFB 	 , Exhibit E, Table 2. 	 Yes X No 

  

Exce ?Li on(s): 

Parameter 
Accepted 
Range (%) 

Actual 
% Rec. 

Sample 
:\,'12•mber 

Ci- 0. 
Resul 

Spike' 
Added, 

Spike 
Result 	Units 

_1\i 	I 	?"0- 120 I 2.:2.. /A c36,6, (._ x.01 	, i 0 	, I 2,2... jh-,.1.- 

. 

Comments: 



STANDARD ADDITION RESULTS 

Documentation indicates a standard addition correction was performed 
on all-sPiked-samPies for parameters having recoveries outside of 
control limits: 	Yes 	No 

For the parameters having poor recoveries in the s:j.iked sammle(s), 
standard additions were also performed on all otner :7amples where 
the following conditions were met: 

(1) The sample matrix was similar to the mat:-Lx of the sample 
which was spiked; and 

(2) The parameters in question were detected with postive results. 

Yes 	No 	/Jo.  ( 
y Co:-YrPriCT 

The parameters with poor spike recoveries are listed below, along 
with the type of standard addition performed(none, 1, 2, or 3 point). 
The results for these parameters in other samples which have a similar 
matrix are - also listed below: 

sample descr Ption of .matrix parameter recovery type of std. 	add. 

, 
. 

, 	4  

, 
\\\,... 

N\\\\N\\\\  

1 . 	 , 

Dr-771e n ts : 



Initial Calibration Verification and Continuing Calibration Yerificaticn  

Documentation indicates calibrations were performed and checked every ten samples: 	Yes 	 Nc. 

Exceptions: 

Calibrations and verifications were all within the control limit-. 77,-..cified in 

Outliers are listed below: 

Yes 	N,  

   

F-7--: 	--Zatr.,-.94-Eleter,,-- — • 

Acceptable 

Range (96) 

Calibration 

Identifier 

% of 

True Value Comments 

. , 

A A-LT:At,0A 2c- /i.c en-,H,,,,,,,,,t, ?1 

A r 5r. 7 ?A I( 	— V.,  — I ( q 
., 

Co--f, VT L. ; ,t- , , 	I .S."-'.'  

• 

Interference OC Results  

Documentation indicates interference QC samples were run before and after every ten samples:Yes 

Exceptions: 	14 AT SjP c Luc F.,t1isl-1 	:15r(tei-  ev< 	 Cc  

Interference QC results were all within the control limits specified in 

E PA, (Rt.. -r_7-  qt. DE lAitJ(:S T5 1r S- 
	

Yes X No 

1..-ALl.:P I-1011J. 

Parameter 

Acceptable 

Range (96) 

Calibration 

Identifier 

% of 

True Value Comments 

______ 



Detection Limits Results 

Detection limits were reported for all sampl':s 1,::.:lyzed: 	Yes n No 

Exceptions: 

Detection limits were less than or equal to the required detection limits 

specified in 	(0t1 	1 7(0 	Yes  X  No 

Exceptions: 

Instrument Sensitivity Reports  

Instrument sensitivity reports were documented for all parameters: 

Yes k No 

Comments: 

Other Remarks Concerning this Case: 

There are currently no established control ranges for ICP interference check 

standards. 	However, although not a contractual requirement, 85% - 115''o is 

here as a tentative guideline for evaluation. 	Outliers of this tentative 

control ranee. if anv, are tabulated on the bottom of the oreceedinq Dace. 



eh-1_ 0, t 

COCc..."-A 

QUANTITATIVE C,'`,LCULATIONS  
rs.• cuL:,TiON ERRORS AND CORRECTED RESULTS ARE LISTED BELOW: 

enlv 	 (70-1\A_L(LP 	_  

itic366 2. 	1C 	I(  
Mc 36 67_ 	 9,3 
mc3644/-  ,.) I1, 

rlitt V-6,3 2-1  

.36 
A•4_)11 - 	110 32. 

M(24,41 t/S-  67 

Ne3 6(,c, 	e7‘a 	n1 I 	1-4311- 
fr1e 3(rrof 	 i+J_  

&,3 	3JIC  
Mc 3“ 	 33 	JJ 	

/An //- j  

Mc3c,c-s 	cif 	 la e-- 	frt-q L  

/lc 

ibkinr rrrtr 	crq 	 rOY.  re 1 .17 	 -Set 	AL S. •  
(ciA,k u, (me_ .1,„:".,L2 	.s-J,-0,,zta  	4, 

(CIA:Fret. 117 rvt, joi  cI2 LA. Ad.^ 

r, s" 1 	lto 	la: 



APPENDIX L 



!of y Name: 

ORGATOC3 ANALYSIS DA :A ;HUT 

c 10-7 e_ C 	Casa Not 	17_  

40-57.1 dieldrtn 

(91r) 	57-74-1 chLxd.are 

'•,;; le ID 001 	 C 3 \,` 	F 	QC Report Nos 

CcrIttect 

I  	Date Sample Received: • c!c•sa At.rtt-er 	Ey'  

Mavis: ;  
-7l Il 1 C• , 	• 

aldrin 

PP 0 	CAS I 

(1TP) 	30140-2 

CAS I 

1":7-1:24 

'37-13-1 

71-43-2 

acr,!nr.itrilt 

benzene 

(O4P) 72-34-11 4,44-DOD 

(13P) I13-2%7 0-C-encios4afart 

(96P) 	I13-?1-7 	A -erodo-tult an 

(t7P) 	1031-074 	endosulf an sulfate 

(TSP) 	72-20-1 	trvidr In 

i91P) 7421.53-4 	endr In aideriyeal 

SIOCP) 	74-444 torpt actlor 

1,1011) 1024-57-3 	Nepteci5lor enclide 

(102P) 319-344 il1C-BHC 

(103P) 319-15-7 -?MC 

(104P) 315-164 ¢ 491C 

(103P) 	32-41-1 "7 -51-1C (line-P.1v) 

(104P) 5943-214 PCZ-1 24 2 

(!07P) 1101741-1 	PC/3-1254 

003P) 11104-21-7 	PC5-1221 

(109P) 11141.1ff-5 	PC 9-1232 

(11CP) 12672414 PC5-1211 

(111P) 11054.424 	PC5-1250 

11212) 17674-11.2 	P(n-1014 

(113P) 4001-35-7 trircNene 

PESTICZEZ 

CONCENTRATION: LOT/ YEOIUM HIGH (c.•cit ore) 

DATC EXTRACTEXPREPARED:  t/ / 1- 
DATE ANALYZED: 

PEP.CENT MOISTURE: 	 

CONC./DILUTION FACTOR: 

u././1 
er utik R. 

(cycle cxie 

LENT MOISTU 	A  I 

.(1./DILUTION FACTOR: 

YO1.A 

CNTRATION: C1.5.2!) 

EXTRACTEDTREPARELle,  • 

7_ ANALYZED: 

HICK (circle one) 

N I A  
/ 	/ 

54-23-5 	cartx11 tetrachloride 

7S-37.5 	1,2-eich1orcprooani 10  

tr ICJ-4l-4 	et1)10.!yer.terie 

2, '5-01-2 	metrilIerie dtloridt 

I --e,c1.1orise tharte 75-14-) 

71-SC1-3 

110-754 

67-64-1 

LI 

/ 
k O 	LA 

1,1,2•trictloroecibezve 

1,1,2,2- tett achloroe thane 

ctdoroetherve  

2-(i)lor,ettlylwlmt ether 

ch!oroforrn 

75-35-4 	1.141cMot *ethane 

156-60-5 	tr 4ns• I .2-eschlorcet'une 

1.-/A1-C2-3 lizr,1-1J-dielloroprene 

1.`51-C1.G 5 	C71- 1,3-licrtlecoptcpervit 

75-71-3 	Co:tlaroctI 

7447-3 

74-33- 41 

75-25-2 

ellor-tme Mame 

I:Tomo:net/um* 

brorne,feffn 

75-27- 5 	trf:rn,xilchtoromerthano 

75- 	f ,..)3rrotri 	thane 

1 C5- 70- 7 	cNa-r,,o•ent en* 

10 7 -C4-7 1,2•exhlrxoetharle 

71-55-4 	1.11.1.t? ichlovoe that* 	CIA." 

p211) 	30451-3 4 4*-DOT 

03P) 77-33-4 4,4'-00E 

DIOXINS 

CONCUITILATIONt L011/ MEDIUM HIGH 	one/ 

DATE EXTRACTED/PREPARED:  11/ Fr  

DATE ANALYZED: 

PERCENT MOISTUREI 	 

CC SC./DILUTION FACTOR: 

kV./ 1  
of cfS/k4 

PP >t 	CAS 
	

(circle one) 

ICI- 'S-3 

79-C1-4 

75-C1-4 

67-.4- 1 

7!-')3-3 

tr 	oiet!,•crve 

vinyl citlavito  

:.r.:11  01'4  

7- t'a tlfICTIO  

C -It",f7d. 1,..:1k3ft 

4. r.-ket.h4,62-pientarmine 

Tv-verve 

v.nvl acetsta 

tylenin 

51 298) 1744-C I.4 	2,3.7,1-tetractilcrochbenzo-o-dioxtri 

Deceembw 1513 

	

12%-tt-1 	c±..1-crecr:  

	

:- 3 	tV_r:c.h:Oiretettietle 



QC :tepott 

Crx+ tract h10.1 6 f,,,.2J 	— C ---t- 

r 

Attic/lb/obit aclierie 

Lachterecycloceri I edict,* 

itesphtlf one 

napPlthAtere 

nitrobenzene 

N-nitresodipheny la m 'me 

N-nitrosockpf ivy lair  ifl{ 

his (2-etqUway1) ptitlate 	.---- 

lae•nzyl butyl phthalate 

di-ft-butyl prithala te 
	\ 14- 

ell-m-octylphlisalate 

diethyl phthalate 	L-k 

e;  methyl tyhtt-rala /Le 

berao( a ).an th r stein* 

berar.(4)pyr one 

beta o(b)11uot ant Nene 

berttafl‘ kw an then* 

L 2-mat hy tna_Othalerta 

ORGANICS ANALYS3 DATA aMET • 

• !-ELIIYOLAT12, C.0401012•C 5 

	  Case  	csS  

Qat* Sarrcir itec9vred4 	I I  

.t y Utarnet 

ample 73 Not 

p;-* Macrut 

a Release A4.rt!-or1=-d 

•::* 	! 	 N's% 

CONCENTRATION; 1_0  .11,2A1EDIUM HIGH (citc14; arm) 

DATE EXTRACTEO/PREPAREDI 	 o(E 

; 

CAS 0 

11-04-2 

DATE ANAL 

PERCENT 

tririttxcohenol 

\ B 

1A01STUREt 

cr watt 
(erc.34/ ore) 

'''Cr) 	ci 

N..1 I A 

PP 	CA3 i 

(3281 	17-6S-1 

'1:A) )1.}1-7 (538) 77-47-4 

2,,A) 9 4.37-4" 2- attar er5hersol Z:-.20 L.; (_548) 71-39-1 

3',A) 120-13-7 2.4-ssi.ctlIceose,4-nel 15524 91-20-5 

1-4/•) 1":3-67- 214-41mettti-rel L568) 

57A) 1-73-5 2- rtitroOlcnc! t 42F1.1 16-30-4 

)1A Ir3-02.7 4-4%i tr cr.'he741 04:n 0351 621.44-7 

”e,) 5I-2X- 7,1-4initrerrol tOO tt  (KB) 11741•7 

CDA) )34-52.1 ,6-dirt:,tro-2-methyol Lt (678) 13-63-7 

o&A) me.tachlarcp.--,:r•z1 7"- (idb) 14.74-2 

65A) 1C3-115-2 re•••e•ry21 (iftS) 117.;44 

(3-C3-0 ac!1 2. co t..{ :OW t*-44-2 

93-4t-7 2-rriet'sylp:••-rne::1 1 f7151 111-11.3 

1;:1-11-4 4.-7r,lthy!;41111-,31 IO I..I  (771S) S4.3%3 

9;-93.4 1,9,3-trictIlorW+enol o1OO u, (738) 30-12.4 

Ini 1147-9 -tens P.O l.1 1748) 205-'4-2 

12-77-5 4?t• (7543) ?C7- '1.1 

zreberarrse an U (763) 211-01.9 

Is) 1! .!-71-1 hr•e:.c.-.'Aceelertzene an 1,.1 (7M) 143-96-1 

oF-.1 67 -72 - 1 het adttoroettadte S-0 k--4 17E8) 120-12-7 

Jan) H 1-44-i b 	 thrl)ether (1961 191-26-2 

11-3X-7 2 	 th.slene it0B) /6-73-7 

r.) 95- .f f.71.-eicSlorttznzene ft I 8) 15-01.1 

zo.) 541-71-1 1, 3-44c1114zet 	rn true 7-10 (LLB) 33-70-3 

17. 1,t--,,,•cil!,;..,N:1-1-,..tene SO ta33) 13.3%3 

21n) S 	-;41-1 1,1'-dic!nlorebertnidine cieD) 124-00-0 

•14-7 7.6--ofinitrotolutrte Lie Lk 6.2-5)-3 

2,!„--cThitrotr!i.,21,t Li 0 !,-% 140- 11-6 

1 7.2-' 1.7-ttioherr.thy1razirte 1CS-t 7-1 

ff,.:_-,ranthtne •-•-•20 11 132-i-4-9 

77, ;5-77-5 a-chl-zropilenzl 	•.-.-n•-•1 ether 0 (4 91.37-6 

l-beornephenvl 	'•per 1„J Irt-71-I 
r_; !!.- 3?-9 era (7-chlogoiiearely1) ether ,^ 11-09-7 

11•,I-1 hit (2-chlarcet 	lry) methane 10•C -01-4 

chr_y tette 

aver apt 

anthratene 

beraoliArgr_r tette 

11 %sot en* 

T,Kenan t ?vets* 

clibitaz(a)i)antnrrzy-le 

Indervo(1,?,1-c07.yrene 

p Teen* 

anillna 

belay! alcohol 

4-dllorcianiline 

Chen/Our an 

2-nitroanllint 

3-nitroanllirte 

4-n1 troaniline 

ci 

••••, 



.torn Name* 	 

rnp le ID Net  	 I'S  
- Matrix! 	 I% 	f•  

eeas.i  Autharilcii Gyt /t Ns ca  

tr 11/4,N e 	e_ 

	  Cars:,:* Nat 	y. 	c  
Data Sample P.ectivalA 	(  

ORGANICS ANALYSIS DATA SetEET 

Case Not 

QC Report P-;ot 

dC./DILUTION FACTCRt 

CAS S 

I':7 	tercllin 

IC7-15-1 	tcy,1orltriIe 

71•43-2 berrt-Ne 

3/•-23-3 	cerben •ttrachleride 

1;, I- W.-7 	chloet)enzehe 

	

1C7.C4-7 	1,2.41ch/orcoet!,.are 

	

71-55-6 	1,10 •cr ichloroetharie 

	

75-34-3 	I , I -diehloreet Kane 

71-17.3 

7?-34.3 

734,G- 1 

11')-75.1 

67460 

II I,7-trichIaeoethane 

1,1,2,1-tetrachloraelhane 

thIcer,ethane 

2-et!xcettlyhitrrfi ether 

c/.1co of xi, 

'`-:'1.2 	met:•:TIPrs cMor iSt  

(102A) 3124s 4 inC4MC 

(103?) 3194%7 Q •ENC 

(MC,P) 311464 €5 -MC 

(105P) 
	

5t,-19-9 	-SHC (lindar.e) 

LE-CP) 
 

5316%21-9 F-C3-I242 

	

I It17-65-1 	PCD-1255 

	

(!OSP) 1 I Ite-2S-2 	PCMI221 

7 5- 33-1 	1,1411cNef °ether* 

	

I :6-60-3 	tr am-1,7-dichier °ethane 

	

71-7.7.1 	1,2.41chlorc.prtv4rie •  

I 	I -!7,7 	arup1,3-Cithle•cr. 	yr." 

l'/". 6 - : 	et-1,3-.1khlaccortp-erne 

	

I~5-a1-4 	th.f1C.erzeret 

•••"" 

ct- 

tvra:n!xeeneine 

tr 	or c+? t?v.-rte 

‘o 75-C1-4 	wiry/ cifteide 

67-64.1 act tYfe  

7 	7 1-1 	leadlilt 	Mane 
121., 	 ti.,'IbettietegiNethene 

7 - 	) 	1.,,r-Pt-to 

I!•)c 	7,,k7r,ri,isiza: ';* 

71-i.  

1 	- 	I 	4- m thy1-2-oeyitanona 

1 ,;-)-42-5 	ityrf-rte 

1..C.; 5- s 	!ny 1 acetate 

rESTICnai 

CO?•:C.:2Z4T11A11-CN; LOT 1-1E:.=',3 H:Cti (:,7c::e ce.") 

DATE EXTRACT EDIPSUAREDi 
	

/ 

DATE ANALYZED* 

PERCENT 7.4 az% REi 	 

CONC./DILUTION FACTOR* 

(cii-as anal PP • 

(* P) 

CAS E  

3,f1--C•0-2 

co 'CPI 40.57.1 

(SW) 37-74-9 

02p) 50-2%3 

!nr) 72434 

(%P) 72.54-1 

5". 1 r— (95P) 115-2 	.7 
(HP) 113-1%7 

t (.1 (.4 1031-C7-8 

Vi a.  (t3P) 

1 
r! II1P) 7471.13-4 

k O LA 51 ef..̀ P) 74-44-2 

Oa)  1025-57-3 

• VOLA*4-31, 

CENTRATnNr 	MED03.1 MA (Circle orb) 

E 7.XTRACTLDORLPA2E.7t - 	KO if  

:'E ANALYZED! 	Cr  / 7  '1  7 Y zi- , ,....-e- 

CENT 1-4015TUR.E1 	ti 

!Aril 
asr 1.,4/14.4 

(cycle St. 

a/drin  

e:rIenn 

c1110 :Cane 

11,4$-DOT 

4,44-ODE 

I 41-000 

cc-enoosulf211 
O -ericiasulf sr, 

e-ridettlifan sulfite 

r 

erf-r1r1 aldehyde 

'Iry etch kw 

hoVachler l'oti de 

	

%-.L 7-) 	c ̀ 11vvert: then* 
	

(0 (A 
	

PC1P) 1114 1-1f0 	PCB-1232 

	

7%-21.9 	trenf.9-rtherLe 
	

C3 (-1. 
	1110P) 13724°4 	PCts-1:4! 

73-73-7 tiforn4:1orm  

71-77-4 trerrAxichioranu than* 	  

011P) 110.94-:?..) 	PC3-1760 

1:11)  12144.11-2 
	

PC r5- 016 

111.1P) tt,11-33-7 1.7x:Qhent 

frOX INS 

CONCLNTRATICN: LOW 1.4:01U3.1 HIGH (circle ore) 

DATE E.XTRACTED/PREPAREDI 	  

DATE ANALYZED* 	  

MRCVS, MOISTURE-1 

CZNC../VLUriDli FACTOR' 

tie 

ar trilki 
CAS I 
	

(Circle one! 

1 146-01.6 2,3,7,1-tetrachlaroe, aeruo-p-dioi in  

December 1913 



hex stMearetki s Cirri 

Lschlorocyckcentadiene 

lstvhororwt 

naVttha le  rot 

nitrobenzene 

N-nitrosoeihenylamine 	t (N 

bit (7--ethyNeTy1) pAt!...alate 	Lk V- 

benzyl hrtyl r-athalate 	 \ 

di-n-buly1 rAthilate 

d1-e+-ocl_y1 phthalate 	 \ C 

diettylphthalate 	 1 D U 
d'Imathyf otiMatair 	 1 

ben•rofaVv.,thrsceris 	 1 r•Lf  

berV.0000yrtfle 	 '310  

bervolb; (Ivor aritl'Itne 	 c. 0 L. 

t-t-rizer.'4)ttrarltN•ene 	 3 

cheese m. 

nerwi_pfithylefor 

onthr,erne 

bertreitr erylerye 	 ^ r 

Mx-Tent 	 1  0 ‘, 
phentnthre-te 

diNtrisc!..,!)`tnthracrre 	x cr 

IrKlt-st.(1,2,3-((')prune 

pyrealt 

anilirte 	 S - 

l-enzyl Ccthd 

t--&  C4.11 

b lzolurpn 

2-r,c1hytrAphthilz-me 

2-rdtreartillr$4,  

)-nitroaralline 
1 C 

OP.C.ANX:S ANA1,.Y:43DATA S1-227 

-at:oratory Names 

D 

	

	rrkr 1-e is t=-34 

ktc.trIt? 

J t3 

   

7-4.)4 

 

e",--)ci.g 1 

C. 9 	 P\  Rcpnrt kat 

C,:rotrr,ct fget.i 

  

  

     

   

DAte 

   

        

5Z111VOLATU2 0741PMNI) 3 

CONCZN IR A TION.k_LO V le: Le r4-.4 1f14.1H (circle on.) 

DATE EXT1ACTED/P2IPAAEM 

DATE AllALY2:Ept 

Pp 

;?IA) 

CAS 0 
t-C4-.2 

PERCENT 

7,44. tric,'1!N.c.Therscl 

mcartAti 

PP .: 
(528) 

CAS S  
17-41-5 

or u:1/44 
(circle «c) 

1_0 LA  

'i2A) 31-5/1.7 p-0711. !ce3-411-creirel 13 %-.4 ('33) 77.417-4 

1'.A) 3-57.1•• 7- &Jo/ray:Nem! 1 0 LA (548) 7149-1 

120-1%4 7.11-dictt.1or Of>h<l'obi 1C) ‘553) 11.20 

1.A) 105-47.4 rne thy hfrA.not 111.93., 

'1A) f$-73.5 7- nitro:, 	:1  Lf 

;1.4  ICA-0?-7 4-r,itr?"...heret 

51-23-3 2.4-inItrcs.everf SC. u (6 se) 11741-7 

S' A) )14-31.1 11,4.4irticro-2-methylNNersol `7:a0 LA (675) 35-41-7 

A) 87444 penntschtnTo*-..eno! C.,̀  (413) /4.744 

.:5A; c6eno I u (Cie) 117-113-/3 

45-354 bell= o c 0013) 114--44.2 

Y-4 7- 7 2-metty! (7!) 151.114 

13?-;1-t 41-rruelhe!"ftml 7 23) 56.55-3 

55-15-11 2.4,5-trielIcropRero! t co Li (7%1) ”.!2•3 

S5-52-1 ecermr.htherte VP 8) 20 5--!1-2 

1?-37.3 benziTint Lt O L., 57.53) 

1.2.4-tritta4ret•e-nzene o (768) 2 11.-01 -1 

5) r^,finchklect-en?..1-,e (77^) 

:211' 47.72-1 helaatJoroeth?,ne [7:8) 170-12-1 

111-‘0.-* bist/4.1oroetl%y 	th4rr 10« (73) 111-74-2 

2 I 	u (4CE) $4-7!..7 

1,7 	art ber!rrre C o!ro 85-01-2 

:6Z,1 !Litt-75.4 c (tzn) 53_7r,-) 

:7T-1 1,3-4.1&krc ter". 	'UP k c u (1311 193.)9-1 

91-P,4.1 SC) (s{'1) 119-00.0 

!F.) 121-11-2 21t--41n; tro tattier* 0 LA 42-53-3 

6^.S-",1-7 2.S.-eirlitroleturme Lek 1.1-514 

In-' L-7 1,2-E.:r.,1•4”1,-.`.-.rAtiae Q.C") 1! 4-- 	7 - 

) 17-44-9 

7f/.15-717-5 4 	tnitt?". Y I 	n-,1% CI) • 91-57.S 

I.Ek ,  IC1-35-3 4-brorrop')er%y1;1), --11,1 \ O LA ' 	74-4 

:2) 1:632-32-1 at, (7-ch!oroisoorcoyl1 eth7f 9?-09-2 

I I I-1:- I t Is (2-e..lorot t!sorr)mett-- 



ca) 	6:71 L.,-1 
QC Report Not 	 

COtusn NO.,1 

Data Sarrvie Re•ccive-,j: 

CCNCENTRATION1 LO Ti MEDIUM HIGH (:ircie one) 

DATE EXTRACTED/PREPARED: 	("J I A- 

DATE ANALYZED: 	1J ,  

PUCE 1 MOISTURE; 

at xagik4 
(circle or. PPS CAS 

PaSTICITILS 

CONC:NTRATICN) LO7 EZILI/.1 HIGH 

DATE EXTRACTED/PREPARLD4 N 1-0-• 

CATS ANALYZED: 

PERCENT MOISTURE: 

CONCJIMUTION FACTOR: 

i) 

•, 

CAS 

acio!rin 

1  
c--orrsq4') 

PP 0 	CAS • 
pp) 	301-00.2 

kircs one) 

t 
.) 1S7-11- acrylcrd tr Ile l oo rp) 	6047-1 

.1 71-43-2 bc-41t,eve (IIP) 	57-74-9 

I )  36-23-; cer Cam tett 'chits' de S u p2P) 	50-21-5 

.+) 103-90-7 chIcrobenzene S it7PI 	72434 

.1.1 107-04-? 1,2-ctIchlor ("ethane •-•- LA 
1 71-35-4 1,1,1-trichioroett.,ans LA (5P) 	115-25-7 

71-)4-3 1,1-dichliansethant S-  LA (96P) 	111.29-1 

. v 1.1,2-tre•tlorostnitrie 0 	C.4 (V7P) 	103147-3 

') 71-311-5 1,1,2,2- tetradMorc 	tt'arse C u. (9W) 	72.21163 

‘, 	1 73-00.3 chlorcetharse c.) (911) 	742I.93-41 

)v) 110-73-3 2-c/^.1,feett,y1rirryl eltitte 10 	L-k it 00P) 	74-44-11 

',1 67-6-3 Clo,n7forrn flOIP) 	1020-37.3 

,,) 75-33-4 !,1-detloreethene t•--k (102P) 	311444 

v) 156-40-3 trans-1.2-achloroethene !103P) 	31145-7 

v) 7&-17-1 1,2-dtctJormre.)are \ D 	t..x (104P) 	319-464 

1C`C•61-024 trule. I J-.‘it.111,ort;',rcc en/ (105P) 	$3-354.9 

1 r.',1:4 	- 	1-0 cis-1,5-4-chlormreperre S- OW) 3344%214 

l'.7.S-41-4 ethvitenzene (IC7P) 1109743-1 

v) 75-01-7 rnet,ficlue cs.floride OUP) 111041-2S-2 

• ) 7447.) c11.1ororretttane 1 0 LA i109P) 	IIIII.IE-5 

74-13-7 bromom../t!'4Nit ck (110P) 12672-21-4 

,) 75-75-2 rcrnIterrn) c) 	Ll IIC16-12-5 

• v I 77k-77-1 brernodielti.xernethane s-- IVY) 	124574-11-2 

twrettOolorarne thane ..••• tII3P) 	$001-35-2 

;,.) 73-71-1 crtiatesaii5uoromethane 

	

v1 	12.  s Z-  1 	ctIrreell:er. ervc,TIrthar4 

	

1) 	L-4 

	

.'i) 	1 r".,71-11S- 71  

	

'Y) 	71-P:01-4 	tr 	the*  

	

1,v; 	75-r,n-4 	rlrri cilories  

	

67-6t - I 	elf:et erne  

	

9 7 - 3 	2- ....L)t..1.,Norle 

rL,rt,arvIlsutii&e  

	

51 ':•-77.-4, 	2 --4•23.ncete 

1 C1-10- I 	4-methyl-7-oemanorie 

MOX INS 

CONC.11:11.1.ITION FACTOR: 

0795) 1744-C I-4 	2.3,7,1-tetrachloroei5enzo-p-e)ox:n it Yr 'try, 

ISS-05-1 	rin.I v:etste 	 LA. 

ORGANICS ANAL :I3 DATA SKEET 

Cass Not ass ..,r‘tory Nemet 

Sample ID Not 

ale Mania: 

e le at.e Authczt.44<liSit 
• 

• VOLATELE.3 

Cs.CUNTRATION:ICC7DV MEDIUM HIGH (circie one) 

ATE, EXTRACTED/FREPAREDt 	k) LA 
ATE ANALYZE D1 	 el2) (-4 

ERCENT MOISTURE1 	 1 S- 

0,-4C./DlLt.7T1C.1'N FACTOR) 

(cycle on...) 

1 Pr  

ONSI 
Of u.,A 

cx.e 

tlerin 

dit!lrin 

cttlorctine 

4,1V-ODT 

4,y-ODE 

4,4.-ODD 

:DC -erbdosuIfu: 

A -entiosulf an 

toOcsullsil eunate 

eedrim 

ertitrIn aItheiree 

heptsetdor 

heptzelloe epoxide 

x/0-SHC 

4 -68C 

-8}1C 

-I5NC tEntrke) 

rCE-12112 

PC 1S-1254 

1 03-1221 

PC5-1232 

PCB-12%/1 

PC3-1263 

PC7-1016 

tc•xr:.,hen-,. 

Lc s  

C c--\\S-S-QOA  



atcor a for y NA:net Co-7 

4RGAN3C3 ANALYSIS IDA TA SW2L'T 

Cabe Not 	 'D ot 1 

    

as Sarrle 10 Not 	C 	\ 	{1,1\.) 	 rsep.xt Plot 

4-rpie Matrizt 	 O\  

i ta Release Authorized 

Crintr act :413.i 	(-) 	\- '71  

Date Sample Recetvedi 	7- (II 	Li 

321,11YOLA TAX COUPCX11.13S 

CONCENTRATION' LOT 	E.11 .11 )U 	HIGH (circle me) 

DATE EXTRACTED/PREPARED' 	\A I 

PP 1 

' 2 I Al 

CAS 

ft-C*1-2 

DATE ANALYZED' 

tr 	ophertol 

11 rThi? -̀1 

t4, 

PERCENT igICISTUREJ 

uel 

tee) 

2:k14 % r-'0 	LA he sachlototvtadiene 

PP 

(328) 

C.A5 

L7-4i-3 

Cav 
277; 

'ZiLA 4 C Ccy 

27 ") 31-13-7 p.chloro-m-cresol `q1-*, COO Li 033) 77-47-4 he aachlor ocycl.)pen OcC 

)4A) 15-57.1' 7- chic./ °deem I Sst4 OCs,f)L't (145) 7149- I Isophorone a4 1 coc, 

11 A) i" opetenol , 0 Cr...N-A OM) 91-20-3 naphthaline COO 

3.A) 2,4-dimethylphenol COLA 1368) 91-93-3 nitrobenzene S4, COO( 

;IA) 111-71-1 2- nittophenol (628) 16-30-4 M-ni tro,odiphenyIamine GA-1, oct- 

'IA) IC0-02-7 4-nitropherol \ 	O. OCx_>-• 56381 62141-7 N-nitrosodiprooylamlne 	a Li 

)911  11-21-3 2,%-dinitrophrnol 11 of ccti~. (668) 11741-7 his (2-ethyUlexyl) phthalate 	, Cc C 

334-12-I 4,6-dinitro-2-rnee'/IPhehol CCOLA (678) benzyl butyl phthalate CC,4 

b • AO 17-14-3 pentachlorophenol ac1 ,cInCi  (WI) L4-74-1 di-n-buty) phthalate CC< 

.,5A) ICE-15-2 phenol (698) 117-10-0 dl-n-oetrIPtthalate u, [GC, 

45-11-0 ber_zoic acid COO LA (108) I 0-46-2 diethyl phthalate 

15-41-7 2-me thy hphenol 'tj 	Ct` k"." (715) 131-11-3 a:meow, phthalate 14, Gcs, 

1:1-)9-4 (-methyl:hero! (728) 1LS-55-1 t-zn La( a Ltri thr a c rr* ‘V-- 

Ilaro,hohot OC°'-4 (738) 10-32-3 Derac(*)pyrehe \ 	cx7, 

' el  1)-32-9 laCenachtNene 1\o 0 0 0 (748/ 705-51-2 tx-rizoWiluoranthene 

17-17-1 bertzidirbe OCC)Lk (758) 247-01-9 benzo(011uoranthene LA C, CCC 

C,) 120-12-I 1.2,%-tric9 l3rcenzene (763) 211-41-9 ehrvsene cco tt 

118-7t-I hexachlorebenrene (7781 2C145-3 atenaphthy ler* 

f 4742-1 1,11•1 	 there (718) anthracene /no 

:18; I 11-44-1 Des( 	oethyDether \-4 0 CC, L (798) 191-74-2 ben tofg,l- 3pery I cne CA_1 /4 

11-3/-7 2 	pthaleng OCO (1C8) 16-73-7 fluorine q 	COC) 

5) 1.2-5chIcro ben:en* CA. 	C (118) 81414 .-2:?-7.3.e, CCU() shehemthr erse 

1;41-73-1 1,3-dichlor °benzene y. DeL-N-4 (1715) 13-70-3 dibenzdaih)anthrlcene L C-. 

I I .4-dichlorotenrxne (138) 193-31-1 Incleno(1,2,3--cd)2rrene 1-t 9-,c C.c)Lk 

:It) 91-14-1 3,3'-dichlorobenzidine 148) 1 r-oo-o p_yr e•Ne 	 OQ cc: ci 
1 

!Slt) 12I-14-2 2,4-dinitr of oluene Li 	CCOct. anifine 'aLk, OG,) 

) 2.6-linitrotoluene 100-1l--6 benzyl alcohol C. 	t) 

l;^1  172-:6-7 1,2-cionenyihrerazir.e L1 106-47-1 4-ct. iloroaniline \\oCCoLt  

11r; ) :SNS-44-0 II -.,ranthene ( - C) I32-64-9 dibentofuran Cc,:_`() 

•'C) 7C01-72-3 4-4..41iorophertyl phenyl ether tnooL 11-37-4 2-methyl:Naphthalene re-) 

.1r) 1C1-51-3 4-bromophenr1 phenyl ether Cc-0 Li 441tr 1.4. 	c 	cc, 

U.) 3,631-32-1 bis (2-chloroisopronyl) ether C"C"Ll /1-49-2 1-nitroanItine c 

1 III-11 - I Lip (2-chi,,reethoir) methane c!cc.">1.-* 4-nitroaniline , 



Q4C111•140 P.PAINIZI CAM'ZIA,ZET 
Cu* P444 	 CI 9.l tor y ticotct 	7,„ `a es-C  

rrep 1D P i 	G 9 I 	V G1-1  QC laqsart 

e Matrix' 	 7...e )2, 

aeare.aso.r.r.o. 

CO?4C.:-."N`111ATION1 1.,0? PAMIPA H!C;14 (co cl? r".e) 

t1/  EMT! P.%ETiIAC,Z1.3,T11EPAREDa 

s6-Z3-7 car .,TI totrzch!o,  C41 S u 

71-134I11.!ittsic.-vrttwirwe  
t 5-2.9.7 	.irdowtiv, (14P1 

11C-75-4 	7-ct1oroe t!”1,firme 1 st 1144 
47-b4-)0,!orotairm 

7 5-31-4 1,141dAtotorettrw 

74-7.7-) 	chIrrft:rn•ef.f--ft ( 0 ta, 

71-7)-7 	by-f+--.r.! arm 

7 S- '77 • • tvc-rnseltfanroens,ta;n* 

; 	be cxr•orn.r t'Airrt L1C1n 1717241-4 PCD-1:$3 

73-71-Y• ersct 	 ihaene 

virH 7 3-0 •ti 

CZT'tJtelt t 7 -f-t • 1 

_7•.!ut ratr.1 

a. n-grthyi-ZApentAncrle I CZ- 15- 1 

I r revrille 

• ?•••• 1 I .• 

keCrNTRATIC ':1 

r E. EX TRACTED/P12.-EP 

TE ANALYZEDI 

t4 CENT t.10:311;',ZEt 

Otyalti 

MCA U c1ae 6.-at) 

ARM 	N)1  

DArz ANALYZED' 	 
PERCINT th:OISTLRP... 	 
CONC./D:LUTION FACTC‘,11.1 

PIN 8 	C.A3 
tri: y,44).: 	 

047.1 	die 1dr in tam  k 06.4 

F %11t 	 ; 7 

1:1 - 11-1 	mr! 	tz 11 * 
1 : 	3.7 	tNer.:. era 

51219 	,10-71- 3 $1$6.0 T 
019 72-53.9 ,1'-ODE  

I C 7..1:-2 I .2.431icKlor or thArte 72-'34-11 	4, t4.43t3t3 Z412/ 

t 3540-3 tr  can- 1,2.40%k:roe then.  
73-17-5 112-,e,cNa•Trre,s** 	 C Lk_ 

; 	I -02-4 	tr 	I ,..1-14.1.10ef-rstrzNint  

	

-01 -03 	c 1 ,3-4.th lamp  P •,:t\teer 

1:1-41.$ 

	

71- '4•7 	 1 e_ 

$41.1ciromet'linie 

(103P) 31145-7 A -1314c 

(103P2 	$343.1 	-AMC lLiev4..4.re) 
(!“P) 5544,-21.1 PC3-170 

01.1111 11797•49.1 	PCP-17;a 

n 1110..71-7 Pc45-122t 

511711 E001-33-7  

V 
c 

SLAP) 319464 e -talc 

itC111) 11141-10 	PC/5•12:17 

05-$ 
	

vinyl acetate 

R eleks4 

5-  1-- (9511 	I S-29.7 	-sqviosull sr+ 

1)313XCIZ 

CONCV-NITIAIT.7,24 LO7 1,17-0:1J101 H:G:4 (circle one) 

17 4 - 23t• I 	C'-fendi 

1:7 	 f 	Cr...4411•eite 

4,  0 

QM 
(cycle one 

Doc limbo/ 111 : 

PP f 	CAS ; 

(12?3) 1714414 	713,711-tetrsci °rod _Sefl.to 

Czntt t<1 No .3 

att• Satrp!a Recd~at 

/ 	CAS 9 	 pro) 

	

IC741-1 	a.c?c-Ntin 	 1 e-n 

vs/ 
$4.,11,  

(circle or.e I 

(31 1?) 	7.74-9  

1 L. 9e4.? 	cf^:rotcar.serve 	 L%-"' 

141,7-tr ic1.,:oroettians 

1 0 22,2- tett ichArattiver.• 
&liar coretv--1 

(17P) 1031474 endesuitan sulfate  
(91P1 	72-20-1 fro& in 

Pr) 	$21-93.4 c ! aldef+Yde  

7(1444 to,7  1.1ior 
!Cot P) 1 02.- 37. 3 	hirsnach!ar  

(10211 its-tug etc.tmc 

to c, 

!I 1 1/1 11771474 K-5.12L0 
51171a3 11171-11.2 	1r:5-1014 

tr 

;- 91- 3 	7-1  -Anroone 

DATE UDR ACrE.D/Pa EPARE13: 	/  
OATS ANALY2t3t 	 

PLIC"IT la104.STURas 	 

=-1c-ron.urzt4 7ACTOas 

7 3- la- 3 	1,1-d; chloroettunte 



Ica 1-1/4  

LA 0 JA 

10 

CCCANZ5 WIT= DATA L'LL-77 

.s:..wst2ry NI.Tret 

  

e 	 Cu, tCti 	q(? 

 

         

         

         

(i.77 c," —1,7) 	 er, 

} Alfa R.CI:71fia Autttori..u.11 	 L 	 Cot! l'araple 	 1-/\! 

stuircaxr..i.n coaroucs 

CONCENTRATION.: 	IglE.3t..11.1 MICH (deal one) 

DATE EXTP, AC TED/PREPA:.2,Th 	 ek-( 

DATE ANALYZEZ1 	1( (el#2,44 

PERCENT merman 	NjEs 

-4rrpie 	a--76' CZ 	 C.A-Naci 140.1 

P? f 	CAS f 

;) A) 	MCs5.-7 	 - 

22A) 	 f•ACt ifjf C*0.1 
	 10 4 

24A) 	9.k.57-1.` I. cI.!roclssrt2L____ 

120434  	 'Natal 	 1 0.--Sit 
105-47-9 	4-di -rst.thy'ertal 	 1,4 

14-13-5 2. 	rtit7ophartol 

1.4t1trccher41  

51-71-5 	7. i• 7r.ittc-1711  
”1-5.2.1 	11,1...iriltro-2-rnstt,_y!pttern1  

x-.Itsch1,,rcztrerw5!  

45A) 1C2-554 pram! 

65- 5-0 1-41.tree 

S-7 7 7-et"ret,tr.rici 

v 	Pity. 	1 

5 7.4,3-trizttlairoherce1 

16) 11? •317-9 rtc:ru4lhttntree 

6) -;7-5 ben21.-.71rmt 

It) 17,1-7,7-1 1,7. t 	Irtdesrotveftt ens 

?7) 11'-74-t 

1V.7.1 47.72.1 bemactairoeftvrts 

1!7'•) D -,174111/41.ibee thy De thozr 

27.r I 1",-1 

1,7-rneltizstN•rtsrrr., 

:Er')  54 1-73-1 1,3-1...:.-re2e.trizr.nz 

2_^) 	IC-- 1.3---...e•••tstienTtr2t 	 

;En) 	 11,1'-'.1e11nrc,2xeraleine 

176) 	121-11k-2 	2,!7.-.-f• nitretnturrte  

K7,1  

5 r 	171--  6-7 	1.7...":.-9-.L.r.),,virsz11 e 

)15q 

PP S 	CAS 9 	 (clic: 

C" -t 	117444 tteischicrobt.rt &diem. 	 1Q 
(155) 77.47.$ hess..1'dorocydapermadierbe 	1.51 
P-415) 71-5}-1 lsartereirte  

0515) 91-75-1 naphtNatryt  

i5611) 91.15.) rtitroluseitr  

OM 	16444 14-rd trosciell 	tarnifitt  

ISM) 471.444 t4-nitrasodipecAtantte  

(.665) 	117-11-7 	bis (7-tetbythtsyi) 00\44 t e  
1575) 	115-4!-7 	brrtzyl butyl ohltialat7  

it11) 	t t-7114 	 tha1ste 

(695) 	 1 

(7C1) 	44.44.7 ttissts71111thslats 	;; - 

(71Z) 	111414  efirtseThyl it-Meats  

(775) 56-13.5 bt0to(s)duttN.seer+4  

(735) 50.174  mta.$);Yrerte 	 r- 

743) 	705-99-7  bentdbiltuor srrtrverts  

1753) 	277-01,4 	.....11.ret'0)11,.sorttr"orwr  

(743) 	719-0!-9 	ysenot  

(7713) 	732-56-% 	att‘t; 	 

(Mt) 	170-17.7 	frith( terry  

(PM) 	191.75-2 	.-:•rtr-o(Lt_1;)gervIrme 

(!Ct) 	 111.z.netPrte  

0115) 	115.01.4 	rItl-rtatithrtv•we  

(32D) 53-704 ciNt.nroGt,:ipthricene  

!In) 1/3-31-3 IMInc.(1_,7,:•-re'syr.”-_, 

t-4 	21.00-4 pyrerer  

42-51.1 	trt)!Int 

1045-51-4 
	

berzyl 1ticci,o1 

1e5-47-7. 4-ett!year'llrct 
	 C 

132.44-• 	 tu!rit 

r- 	 phefril et Net 
	

k 0 ct 
4-!.Nrorrep.herrel 	111/2 	  

Lis (7-- 'Ilogoito•A•c-py1) ether  

111-•:1-1 	HI (2- 7,, !aro. tho 	meth-ane, 

91-374 2-rrr:hyl%/pht.haltl, 

1144-4 2-ri!treaVAInte 

9941-7 1-ttitroan?line 

100-01-6 	4-ri:rosrliline 

.22) 	33)!.. 32- 3Z-1 
) 



di u411-. 
(C 	crr, p PP IP 	Gut CAS • 	 (circle one) 

rcryd 
to/ toRolle 

6,1• cr-eseilcIglerome thane 
1 	1%rx-ctr 101ititrine Mire 

Su 	(111e~ 12571•11•2 

p I3P1 30.01-33-2 

utl 1 
ar 

G* or4 
7,3,7,t-tetractlorotlibertro-p-cliowln  

c:4 

PP o 	CAS 
co 	5 I »is) t 74s-01-4 

(1.,•mber 191 
Sc-, 
o 

R eleast 	actl e 

YOLSIMLES 

N4C.: TP. A T 10,471.), _ 1.410.4 MGM (circle cre) 

71 E. X TRI.CT7Z/FREPAREIS; 	/ 	_  
TE ANAL Y MTh 	 9.) ( -30 1 zJk-i  
z CENT IVCISTUREs 

4C.;  DILL  rr="1 FACTOR: 

Date !Arrple 	 77/i t f 3 Le 

PCSTICZIS 
CONC:NTIIATICN: LOV EkEDIUM It1GN (c:rc:t or,P.) 

DATE EXT.:ACT f.D17 aCPA AE.3: 
DA12 ANALYZCCt 

PERCUIT UOLITL;Z:Er 

CONC./DILUTION FACTOR: 

ectolein ,S-00 sildf 

!C 7-13-1 ect-t!!frile SOO L.4 MC/ 	€0-37-1 	Cletvit, 
7 1-4 9,- 7 ?-e-r-.7. (1IP) 	37-74-9 	ctiloR4ve 

3f.--23-3 cart...cgs tetrachloride a.S Ll Mr) 	34-71-3 	4, 4'-0:)T 

I Ct- /0-7 clo.c-c4:vverter 13.11:1 	72454 	4,44-CCE 
I37-04-2 • I 2-fich:orotthire • 9-c (94P) 	77.54-34,44-1300 

71-33-5 i f'14-tritttloroetNara 0,S MP) 	115-21-7 	eiC -*Most:flan 
:14-3 1.1-4.,thloroettarre (MP) 	11%2 -7 	-crociosultan 

73-00-3 1,1.2- trichloroetNyve (S7P) 	1031474 	!me ;align ft:Mete 
L1,2,2-iitrichio,*ettirm 'so Li (TIP) 	72-70-S 	eriptt-ies 

7.3-0•3- 3 ctd,rofetharte (19P) 	7421-934 	endr 	ilektleit 
I!".-73-= 7-7Naciethr1v(nvi ether k-k S I 	DP) 	7644-3 	tsee.t.:setice 
67-66-3 rill orotxm Lk 5101P) 	1024-17-3 	Neeptset!er et,oside 

75-.11-4 1,I-Cichloreettvene (102F) 	119-24.4 	(4.3HC 

6-40-3 tr 	1,2-crstWoroe theft (9-S.4 (103P) 	)1943-7 	J -139C 

7 S.- t 7- 3 I ,7 	C:Icerverv4rne SID Li too) 	319-11,8 	-emc 
')C4 - tr 	1,3-4kNoraprevergr G74S- .4 (105P) 	53-31-1 	-tric 

1':•:51-r, 1-.S5 cis- l .3-efichkr vreorese MP) 33141-21.9 	l'nZZ-1:42 

e..tv!'tw.rene 1/a00 1107T1 	 PC9-124 

7 Y--C1.- ? Tref IT4e.r.* &lex ide 9 S 51:-!?) 	1 ! 1C4-2Y-2 	11C?!...- I 221 

74-37-3 c t•t!rolvt ethane SC 5101P) 1114t-I6-1 	Pr! 

7 1- 7 3-3 brorr.vn-rthsne (11M IZ571-71-6 	PC  3-1743 

Win PM-MS 	Nt7f.0 

7 :1,- 7 ! - 	e:•!.tii4oroditiseseerne ewer 
e!,-easibrernrienelune 

t, ttlarm Own* 

tr 	1! or oe tt:Tra  

Yin I &!oriCt 

E7 -F. 4- 1 	trt "One  

7 	7 , 1 	7,-N;Ilirvyr4 

7:- 

2-rye:a:tam 

4-rriettly1-2-iperrt wane 

s I men* 

vi.rd tcetata  

t. al ire!.nr. 	• 

et0X1/43 

CZNCZINITRATION's LO7 tArztum HIGH (circle one) 

DATE EXTRACTED/PREPARED! 	  

OATe ANALYZED! 

rit.lczs(T itteiSTURE/ 

CaNC.MILUTIVII FACTOR: 

U  
S.o 1 L.- c,,--0\-- 6RTG  

QC r%siseet Not 
Cor:Vact tioa 

...•••••••••••••••••• 

a tot y tiamti 

.rr9 fe CD 1401 

.e macro: 

GAGAI&C.'S AUALY.:13 DATA UCEET 
OAS Nat 	aqa k 



CIZGASCCS apem.rz SDATA INEZT 

C2.3, 	qq I 
..• bee a t:f 7 Nu= 	 ..... 1,-.) C 0  --7  e c_ ......... 

_Ab sorr7:441 to 1-,t1 	c_al -A-0,-m 

...,„p4 Usts ist................. ...e.r.r.,.....-..f\/,.....-- 	("" 	 ,.1--  r\  1- - , --( `jcQntr al Nal 	 

a t • ;It Le e:, : ;1..,..chur 424 filk; 	.e•--.. .k,,,LI-U ,,,-,--k t--t----------*  De* Urnp1Ts V,_.•.•ez:ve.::i 	Thlti 1 2 Li 

U.VIVOLAITLE, COUP-AND3 

CONCINTRATICtat LOVtAECHU  HICA 	ca-R.) 

DATt EXTIIACTED/PRZPILUDI 	1 / -4--/3 ti  
DATE ANALYZLen 	‘kR=7e1 " 

PERCENT 1,tSTUaEs 

<,•C' Report t:,as 

PP 0 

(175) 

CRS a 

111-41.- 3 

033/ 77-47-9 

/143) 716 5% 1 

5318) 1•TO-1 

13.613) ”..91.3 

(ir) t 6- 30-4 
331 47I-u6.7 

14410 17-61.7 

S6719 t5-451-7_ 

st-714 
WS) 117-44-0 

(7Ct) '1)-44-7 

(710) 131.10 

177/5) 53-!”-3 

(7:3) 43T. 

(791) 703.79-7 

57!3) 
Mb) 

(7713) r71-?6.-1 
(711*.) 1.!tl- 12.7 

(7T:0 191-n-7 

(7-1.-t) t 

3) i'-",;•3 

(",!73) 3:5-73-) 

I C'S. 51 -4 

ICS-47-1 

117•: -9 

• 91-, •'..4 

0-74-4 

11-01-2 

	

PP / 	CAS 9 	 ern) 

	

r  IA) 	It- 	 trietkitosPherel 000 (A  

	

!.? /4  I 	31-13.7 p-oh1.01-0-rn-Cresei 	 g-R-1 000  1-4 

	

11  A  ) 	/../t•S 	; •  e•..lor new,* I 	 S4-1 0 o04..4 

	

5; A) 	1,7..4414 2it-dirtS2eephenol 	 0 ow  

n,-L.__A72?ra..dirrttth 	 Oc o 14 

	

7  A) 	3-.1-7  3- 	2- nitrcr..3heried 	 55 L O 0c..3  

5tA5 100-4 6-nitres 	 14.o,0oou 

5 1-  :711- 	2,6-e-LnitraOlenel 	 1  1-1 C,CC0LA  

	

A) 	5 Yi-12.1 9,6-41nitro-2-e-ethylphenol 	IS, coal 

	

A.) 	17 	pen t &I:woof-Aro) 	 Ulf oc,L,u  

	

65A) 	101-91-7 Mere! 	 o cOL.t  

i3-33-0 be:n=6e seta 	 moo. Ccou 

93-41-7 2.rtteryter:M  

13-114 t-raethlr;:tcaml 	 GC  

9 3- 9 3-4 	2,1,$•Citt.:3raSenol 
	

t..:0 4.4 

1E) 	3302.9 *erns calt Sere 

-•e• 	92-17-1 
	

Dens i-4t1ne 

1 131 
	

1,1, t-tr Ichkrotensena 

• '51 	I Ir.-79-1 
	

hes chlore-r)enzene  

hiraacNernt thane 

01'15W-ter 

thalane 

:tr) 
3:E1 

) 

r 12:.4-7 1.7-r:then-frirdra: 	 crew 
^ 	4.. 	!we anther?, 	 G  

• 7 C•7. 	 ;berry, e-ther 	4=17*; cc-c3  

• ) 	t ^  3 .3 3-1 	1-tvernnphenyl phenyl ether 	rot Ca" y 
• 314,A-17.9 	bn (7-chloreisopropyl) ether 	SG' 000,4  

	

I  I  1.91-1 	Lie (:-ch!erce tho sr) rnetharve 	CM'-t  

C.07 
(cam 

hest 1/4e7:-br,itadienitt 

hesattdeeecyckventacliene 	cote 

134,Se:trot 	 ,0 0c  

ihiphtha tine 	37-73,6 c, 

nitrobenzene 	 S74-e oc.) 

fi-riltreseepherly 

j4..nitreweSirtfrilamine 

(2-12thu`hely1) phlhALste 9-74,cc  

bray! 	phthalate_  

4-A.-butyl phthalate 	0.7;  cc. 

ES-44c ylthIltultto 	 r.:c 

tr3-et.h0 OoNtlate 

Crne?lylpIthAtitt 	 8:4:cc 

'UMW 	O,  

htra:.:/,arcne 	C.ct,coC) 

ht-nto(b)ilt,, srrthene 	Co 

bm2o0t}1 Wee  1.nthene C ct, o  
000 

t .--utit1.,7  fen, 	kO, CCOK- 

iinthrrtteros 	1 u n 000 

lyens,4,,r.h157,,erylerm 	0 c 
L47.0 030 

rntriantrt.-f• 	cr-4-0, Co 0  

c,is-tnsev4,1-  2..rtIttr ocerve 	SA  cc:so' 

L-kEo.inoo  
-X-4-yc  cc) 

bortql att-Ao1 

 

t-r-hle,ro,%,111ine 
	

1_14 c,ocOL 	 

e ben.:(511. -;•en 
	CC) /  CAOC  

•rnathy: phthalarte 	1 L 	o  

.olio c or 
3-ftltroanI1Irte 	 , coo 

4-nierowilint 	0--40 co c 

67.77.1  

I 1 I-44-1 

!-

11-71-1 

4-7 

S 1.'"1)-1 

171.14-2 

1,2 .. •Te.hetrtzei.nr  

3.-eiCIN!crex-rirtrve 

1,S-45(thkarrttenzen1) 

3, 3•-,Schhcat.t7nr 

7,1-einitret--:1,terwe 

7,6-art i tr ttaluene 

59.:1?i5I13-3%3   1..neleet4,117,7-te,)7yrme 	0,c_ 

(St !%) 	121-00-0 	p yew.* 

42-31.1 



107-04-1 1,2-4/letkerrttherie 

71-55-4 	ti.f,1-a it+klee cscrtterre 

71-34-1 	1,1-..1.e.hlaree chicle tr" 

S'O E!? 
^+C E.NTIZAT/OM 	6141171111.1/1 1=4 (circ.44 ergo) 

TE EXTRACT

T E A NA1. YZED4 	 4/ q 	A 
L.I/Var-PA AMT  

4  CENT 1.10:5TUR 	 r 	 

t 11 

KSTICrazs 
CONCENTRATION, LOT SALDIVA4 i443C11 (rode one) 

'DATE EXTRACTIO/P2E.PAP.:.13, 

DAT! ANALYZEDI 

PIA CENT 1A6L511.11124 

CONC.IDILUTION PACTORI 4c../011.UT1011 FACTOR' 

1 	CAS I 

107-07-1 

107-13-1 

71-4 3- 2 

tc?elein  

acrI'rfiltr 

4-er.arr4 

CAS 

V5-00-2 

40.37-1  

57.74-1 

LI/ 
kiltc: 

(circle e44.1 
aletrIrt 

01f;r1rIn 

chlordtegt 

56-23-5 	carton truncttlar 

1111-1*- 	clAlrstr-tyrizenri 

(92P) 50-211-) 4,4'.00T 

413.9 72-55-9 4,111-00E 

(1411 77444 4,44-DOD 
p! W1 	11S-711-7 IPC•ertelosulf  

LIMP) 	I15-?%7 	-onticrsuit  

LI7P) 1031-074 treerwlf an :084 

/ 0 	 (TIP) 	72-704 trier In 

71-"S-5 	1,1,2-trichleroetTitarie 

7' -34.5 	1,1,2,2-t. tr achltecietharie 

CA. 

10 LA  
I el u. 

It-17-3 
7t r -9 

75-75-7 

f, rot te:"*ft,  

rrst t no 

be or: ..71-erm 

kit/ I 
V,-A1 

(arc..4 OC4 PP I 	C.4S S  

	

75 -M. 1 	ctiLireoeihar4 

	

t^-75-7 	7-inMeare7t/virlriferl titter 

67-643 ctAxclorrrs 

	

75-15-4 	1,1-41c1 Icroe ewe  

	

I 14 • 44- 5 	trans. 	chterce totem 

	

7147-5 	1 2-eic.111 

	

1CC41-02-4 	TT INV. 	tzrapriapirrat  

	

I  Or, I -11.45 	Cis- 1,1-41citIce...-tirse 

`o 	MP) 747143-4 	.-41,  In 414141511, 
k 0 	Lk 	VOW) 	74.444 Svptsectlor  

<cr-- 101 102%-fia712_ 

(102P) 515-14--8 4C-ttliC  

1103M 519454 494C  

112911) 1744-014 7,3,7,1-tetrartflorco4ltrefuo-p-chosin 

DIOXL43 

Doc *grow I 93 

4P 

CONCERTI/17E010 LOT IAEA, 	HIGH (circle cot) 

DAT: EXTRACTED/TIEPAR.ECI 	  

DATE ANALYZED' 	  

PERCENT 1s110131112Li 

10C-41-4 	esNyr.ter.im-t, e 

7)-C''t..7 	rrrarthlr-ffiv rNer le* 

7 5- 77.4 	M twarrac; ChICIrt frill CAMP 

75-71.1 rell 

174-s.^ I 	Lt 
I '17- I 741 _ tvrites.lome tl`tcrot 

IC!-SS-7 

71-01-4 tr.v/ortvetZvnle 

1 &lee 

75-1f-3 

I C 	1 .5- I 	0- me :1•191-7-‘,Trets....c/no 
1Cr)-47- 5 	it 

CI-Cf--4 	od:t. tstx 
111,1 , ' 	7 

OUP) 3194401 J  ..stic 
(103P 	MUM! 	-111-4C aiming) 

1104 P1 31.41-21-1 PC1!-1242 

L107P) 11097-15.1 	PC15-125% 

II 31P) 1 I 'ca.:3-z 	PC5-1221 

(MP) 11141-t--} 	rice- 1712 
fl ICP1 12472-214 PC 3.12%1 

c111P1  0/4-37.5 PC ,-1210 

;It n 12$74-11-2 	PC'd-1014 

110121-35-4 lerlent.or4 

Ca C./DILUTION PACTORs 

ergot ID Nol 

.e Matrott 

a tor y Nerroll r \N eK C. 

( 	V It- 

, 

R e 	au/ AvvhcrIzt4 C, 

COLCAMC3 MALYS23 DATA WIT 

lops Noe 

QC Report Ne4 
	w11111•10.1.11. 

CAM Set Fiat 	 4- 

Na/a Smpl, grittive-* 	 /1_2(  4/1- 



MC'Ate=3 MAL7S::3 eDATA 

atory rIrno 	,..,.1-)C., (.477 it er,,,a.....  
	 •••••11.0.10.11,  

It fr4;.2 r...) tavi 	C- ( i t 6e-'  E iN1 A 
	 ,11.........1 

)14. r.4crizt 	 W 

A e I.e4.-re il...st:rxr.z.viS err 

MA 7 4*  
qc artz4rt /-1,A 

e4^.1 eti POW 

re Stitvlie P.tc z 1 	7'11  
ti 

34:11TYCLAT712 CC112KA= 3 

CONMXTRATia* 	=NU W.CH Caccia am) 
DAT: EX Tit AC T ED/PleMP.I.11 7 z_8 L  
CATS ANALYZED' 

PERCENT MCAZ ME, 1918 

I CAI 
	

icy.;  
(circle ma) 

r3-',4- 2 2e61-  tr Lek low:Srertel  

' 	R. 914  Neill/ 6-114-creacif 	 ko  
91437-3 2. ehlermivsrval 	 1 f‘ k4,1 

) 	I r3-C 	2,/2.4/...+.3ze arj•cv. 	es' 	 ‘1.111(  

05-47.1 7,6-ttlettitti: tem! 	
1 

CN t.4 

_) 	11-73.5 2. Nis' -"oral 	 ao 4 
\) 	I 01. 	11..esttrevesev1 	 50 4 

31- 7.3- 	 I trr.1÷..14.-t.1 	 O  

) 	!7- I 	 e- 2 -mt. thtt phermi 	 0  

• _vmmach.trIvr-hreol 	 1 0 to 

im,so 	 t.k 

xi !min 1..;rNe 	 '71f  
4T.ri fyt iph•:-."12 

elA.1 t 1 
f :-.7N,Itt..4rst 

7 Cr3 3-72-  3 	4.-c1,  torrpherv• 1 	'T "Ow 	 1n t.t 
L.be ,,,,nhotirf I revnirt 
	

t0  LA 
Du (2-Ctkee+sofe ccy1) ether 

ow %kJ-4 
Pis 0 	C.A3 	 kink ceNe 

$521) 	11-44.3 het schllirotxttaeLerie 	 1 0 t-L.  

EnA) 17-47.4 Peesocklecrecicleyeettuticiw 	 t.4.  

MS) 	7I41.1 bottler one 	 N 0 Lk 
11-20.3 ree_theierel " 	 k-k  

548) 	Mt). I riltreteraeret 	 k  
5  Ms) 	34-  0.4........144.titrosoidlteKerrytarnine 	 t 0 IA 

031) 	4?1.444 P‘Aitreeedifiropytimiree 	 V CI  

iiig) 	11741.1 @#sj7-+tr.Z 	,ihthvlate 	 10 Li, 

50%) 	5-444 t*eizyl INtylphttiaLlte 	 1flt-( 

!itt) 	44..714 4(1.44-tutylieltheSate 	 tO u, 
432 	11741i4 

14.444 Cost,71 OttNala 	 t 

131.11.3 	6/144/1!Iy1 .T141114%41* 	 1 o t.4 
?). I ttl=d3)sethr ran. 

$112.4 berstof."Virreie 	 4 
.04.11.1 tirtstIbIfIvarmeitherer 

707-41.1 Stritifltxr 	 _a  LI 

VZ.t31.9 r!vyserpo  

,i311.-1414 	ftru-rshtlYr tem 	 t...1 

trItty2<ene 	 ta 
4•:•124.7N)Pt,t_714ere 	 "a..e' LA. 

834)4 fltk-rnree 	 l fl 
45.014  ;hens:: threrse  

s3.71).1 cliftre(!qotirtivac 	 "af:  
I '4% I trriltnc.(1 	Arfrrn,  

12,4154 rcro 	 1  n ‘.A 

t?.?).) 	el.4111. 
; 	1N-riryi 	 e;  

S.'t • I 	itLe.hu.reitini Ursi 	 C, ()  

I 	1- tr-  9 	4.!--In.--..turtst 	 1  S7 Y  
‘. I .41.4 	2.rnottrenapilthartfts 	 S. 0 t--( 

7-^ I tram) Om 	 1 n (  

1% %? 1-nit mud! Live 
r, 

111-5S-3 

;')43`,-974 

41-13.4 tru. 	eel \ On 4. (Yn) 
2-meth! ",--turreel 5 4. 917,1 

13-7-9.1 04%* 14 trIcihem. 1 
...1=MINMS.....•••■111111••••••=1•1•1111501011111. 

211 

93- %ft k-hteretNertelh IL.........21211 1151 
t !- :2-9 yt Si 

92-77.1 tert,el/trie 03.4. r/n) 

I 7"-..)47- I 1.2 t rrktlee• 	Trknerie 1 0 t.1 (M!) 

11!,. 71. 1 hez.tc.41. 1ar-obeli 2 r.^11 0 Lk (7in) 

Ram &.-11f g..U1 

III_,  )-4 ko ‘i (rml 
1•5:•7 7..r1-'Iv lO U, ittl.) 

9S- *%1 (9I 

yet-7!•! i)1 06.11-'7r,X1S ;et-. 

I;3-t 4-? I 	rf tlerzvr-, 0 t isle) 
9 1• 'A- 1 1r-e1td'ieste-•vro,""40 Lt eF) 

0 



ri...171=ES 

Ca':Cr.:•1:RAT)0?1i LOT tAZZAIld HIGH (cod,/ ere) 

11V/4 CATM.CFMMALTAP,P...D1 .4.//R 

rATz AnAvezzat 211 	
__________ 

PLACtST UtZTUAls 	  

CCNCJOIL'UTICV4 FACTOR. 

t'110.1rh 
Spa  

CAS 9 

0.31-1 

tql 
1As 

(circle acerb 

1,  -MC tlIft,e4rs 

PC1-120 

PCP1-17.11 

(10:7) ya-M1 

VW, 	0-77 -4 

ti 07:1 1109744-I  

PC13-1271 

Pen-1732 

r:L1P) 11104-74-7 

(V.113) (1141•16-1 

PCNIVIt picr) irm-r 

Dom-frt.( 192 
vH.-I ceetats 	r--- 1111 

1'1-77-7 	t•-t•1 tr-7 4._Ant-• 	• 

cra,w;i:in (-4.turEJ 	Eilart 

10,  y Neautt 	ri c 	
tot 1441  

onpit N.71 	 QC Ivan f•441 	  

e 
/ 	 Cor4crci :444 	l 	-  6 7 r)  

elesta 	 l'`71 	I\ 	 • — DIts tr71.11 Rttei rtro 

VMAMIZ3 

• ENTRA110,911!)  adz= VIGA (cittla ow) 

E. ExinACTd.'inenite:/e PHA- 

"E ANAL Y ZZIN 	/ 	e-" 

CENT isterSTUR 	 fr- 

• C -TD:LUTION IrA;TC:ki 	/  

31.- 21- 5 	car-rtn 	eNt 

C!•'30-7etl-fetugArerie 

12.41e4ornetotru1 

7 I 	3.7 	terns 

	

7 1- 53-4 	1,1 1-tridttiver  

	

7 S.:4- 3 	1, 1-13clicir=illatie 	5 td - 

	

5443.1 	1, 1 ,2-tr }chime/ ttwt? 	/  

73- 34- S. 	1,1  t7,2-10tr  

7 5,441- 1 ct !<tristt. 	/ 6  
13-75-4 7-&-l-rytel.ty Prime ri 	/ 0 ✓ 

	

75-33-4 	1 , -g77f-t,  5var. thine 	_ 

	

154-60- ) 	trz.ns- 1,2-efiditarriets,  

	

7 7- 7 - I 	1_,2-:7:</Y.IrIrri'N-ret_  

	

1V:A 1 -12-4 	,7,-,!;1•Nn-Tr_srrco 51%  

	

itY,;6 4143 	cl 1- I I-ff.-T.11! 	1.-re 

	

:`")•-b I- 1 	t  

tar,  oi7:.er-rtikarre 

er 

0.-re•orrAlleMourme-Itsavi <'- 
71-4 	DrerrittliOirvervr,hlra 

7 9-C 1-i 
1/11•1111/11=VIII• 

7 3-11-4 	r:1`...17t;ds 

t 7.' 	I 

71,- "•-• 	-rirs-rtt 	IT") 

7a-S7.3  

7 3-23-7 

77-b 

C.C7.1CtIfTIAT:DNI LOT MEDIUM MN (circa roe) 

DATE EXTucreD/PREPARLDI 4/1/  

DATE ANALYZILDt 	/1/A- 

tPEIC.NT UCISTURgi  

CC: Cw'r2LUD,V4TACTOSts 

WI P) I109$47.5 crs,176o 
(11111 12f74-11-1 	PV3-1016 

iLL1E1_121%-I!-1  

1.%44.4 C 

phn )1,464 -8He 

W.J 1  
or wilt; 

FP I 	CAS I 

 	OM) 1746414 	2-trtrachl oree.lben r5-15 	I 'A  

	.11•11•1111 

ets2nrkiam 

El.......p444- I 4 41-CDT  

72-$3-4 4,44-10E 

72-$.4- 	4,b0- Z,1) 5147) 

tilir 	11 1.M7 oe -ere:Snuff an 

(ISM 113.29.7 -oradascifiA 

1971x) 4037-07-8 

(IV) 77.704 

low/mull/A suli/te 

eactrIA 

pn) 	743(43-4 /b1 aliterfee  

1C24-37-3 %evil/Nor epncee  

(103P) )19-43-7 4 -EKG 

*cm kcim 	 

pc..r.1:1-2rti eh:* 

5 ! 7-7° -S 	141-:•t• 1.-r:ect 	3 (.7-- 

1:1- 11- 1 	4-?Taar1rit-:-Anntan..-Tie)  
1 C'..-42-5 

CA

17-13.1 / 3 0 v  • 



59- 50-7 ___p-ch!orts-rn-cresol 

44/1 

°r "1/ 
CAS 0 	 (circtrone) 

E&46-2 	trichkrophenol 33 0 

3 ;)n 

11/t.) 121-13-2 2,4s-eichkteochenol 

120-12-7 anthracene -1) ,-;< 

benzyl t C 0/"p0 	(-f7.  C Lr" 103-51-6 

I 	51 

ORGANICS ANALYSIS .13 A TA SHEET 

GO1E G 	Cis. Hos 	ci  
C ck 1 5'N t N R 	QC Report Not 	 

mAtriit Contract No.: 	 t 	7-1 

4 t a Release Authorized By' 	

v2- 
t3atc Sample Recoirecli 	-7 / 	(9,  Li 

ccv  awry Names 

ab SArrndit ID Nut 

	

14A/9 	105-674 	7,4-41irnethy_Iphenol 3 3 c)  

	

)7 A) 	11-73-5 	2- ri;trophenol 	(. (3 C '' - 

	

51A)1C0-02-7 	4-rt]trephenol 	I t 	c---) t,•- 
59A) 51-21-3 214-diniuophenol t  

	

OA) 	534-12-1 	4.6-einitro-2-meshy1ptxnol  (4,  (3_c:),,,. 

	

-,4A) 	8746-3 

	

5A) 	In-15-2 

63-15-0 

7B) 

2!5/ 

591 

49) 

:719  

,e) 

.`,E9 

:E) 

7!;:5-77.3 

1C,1-55-3 

39638-32-9 
1  

2C.6-4s-0 fluor a t hen* 	R 3 0 	 

pentachlorophertol 3 2, (6ES) 

phenol 	3 (695) 

benzoic acid 	O 0 (7C13) 

2-r-tethyt.Srnol -33O Vim.  (7It) 

4-rniWtyl,tenol 	3? (72E) 

2.4.5-trictiloropherrol 	3 CI,  (738) 

acenachthehe (79B) 

brnzicine 	3 Co (758) 

1.2141-Tr idt1OrObeniena .-2) 7 C.) (76B) 

hexachIce-cbenzerte 	3 (773) 
ht2achiceeetharse 	-3 -2> 	t,-- .7!.'!3) 

3( 2-‹-hiiiisethyllether 	72)(  (7411) 

2-‹-hlaro0tiaptithalene IC,B) 

I 	-chlorobertzehe 531B) 

I ,I-dichlorobenzerve (2:3) 

1,4chilrebenzene 51139) 

3,3'-elchlorebervzidirte 	k) (3113) 

2,4-Cinitrotoluerte 	C lr 
2.6-initrototuene 	Cs. 

1.2-dit'll,nvihycIrszirte 

ib-ctloropNertyl phenyl ether 

4-bromooSenyl phenyl ether :1 3 C) 1/4,--
bu (2-chlorolsooropyl) ether Cs (a 

PP 0 	CAS 

5523) 17-43-3 helachlarcbutadiene 

(535) 	77-47-1 	heischlorocyClorent 'di ene  

(54B) 	 is-ophorone 	C,  

64213) 	/6-30-4 

56313) 	621.64-7 

(66B) 	117-81-7 

(67e) 

205-99-2 benzo(b)fluoranthene 

131.11-3 dimethylrhths1ste 

50-32.1 tenzota!nrene ko 

36-53-3 	ben:c4a1anthracene lc‘.s' 0 tr-- 

N-nitrosollphenylamlne 	"..-...A.,,-  
N-nitrersodipropylarr.ine -2) 

bis (2-ethvIheigy1) phthalate 

benzyl Ntyl phthalate 

'Jr)! 
(*city,/ 

(cire-t 

1S-4f-7 

tCZ-35-% 

95-95.0 

1:5-04-7 

91-9t-t 

121-14-2 

11 	 i ,r) i. 

	

E1-76-2 	di-n-butyl phthalate -2— 

	

117-$ 11-0 	dl-n-octyl_phthala ze 	 - 
14-66-2 diethyl ht!-...11a..e 	7:)5 

PP I 

1I A) 

22A  

24A) 	35-574 	2- chloral:Phenol 	3 RC:"-) 

(55B) 	91-20-3 naphthalene 	-3 O k.e- 
556.5) 	48-95-3 nitrobenzene • .; 

91-374 2-thethylnaphthalerte COCI-,•-• 

82-71-4 2-nitroantline 3 v- 

91-09-2 5-nitrosnillne  

207-C3-9 	benzo(k)fluorzr,thene (r,  

211-01-9 chryteme :3 75C` v- 

2t,1-96-1ac"-nachthylene 3 3 J v- 

191-2a-2 t'enzo(01%-.ervlene 	(-) 
86-73-7 

15-01-1 

53-73-3 

fluorene 	 -2.)0 

rtNe 	th.r che 	 T) 

dibeflzo(s,h)anthracenir 

193-39-5 	inderv(1,2,3-(6pyr-ne t- 

129-00-0 PretNe 	C kJ-- 

62-53-1 aniline 	3 7 C> 

106-17-1 

1 12- ,4-1 	1benzofutzn 	<)v- 

13-32-9 

9247-5 

120-12-1 

I It-7%-i 

CB) 

:'58) 

68) 541-73-1 

6 7 -72.1 

111-414.4 

91-51-7 



Lab Name  Case No. 	,27-99/ 

O.C. Report No. 	LY,E3 

U.S. EPA Contract Laboratory PLoyLam 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
-703/557+ 	' FTS:-8557-2490 

COVER PAGE  
INORGANIC ANALYSES DATA PACKAGE  

Exhibit E 
Page 5 of 12 

Date C,-)C— 

  

    

Sample timbers  

EPA No. 	 Lab ID N 	 No. 	 Lab ID No.  

Afe3106, 0 	 271-01-0 4 9-0/ / 

wIc 3616, 41--c 2 -7 -o4zo -ea 

/tic 36, 6,A 

"oc 3 &GS 	g1/21-0,7- 
PIC .3664 	/"r - 	--041q-,25 
/NC 3!065 	g401-049-04, 

Carments: 

IC7 and background corrections applied? Yes  t7 No 	. 

troctnotimtW- 
NR - not required by contract at this time 

	

.0 	- blank corrected 
ND/B - not detected due to blank. 
Man I: 

-Value - If the result is a value greater than or equal to the instrument 
detection limit but less than the contract required detection limit, 
report the value in brackets (i.e., [10]). Indicate the analytical 
method used with P (for ICP/AA) or F (for furnace). 

- Indicates element was analyzed for but not detected. Report with the 
. detection limit value (e.g., <10). 

	

E 	- Indicates a value estimated or not reported due to the presence of 
interference. Explanatory note included on cover page. 

	

s 	- Indicates value determined by Method of Standard Addition. 



EPA Sample No. 

MC 3  4, 4,  

Exhibit B 
Page 6 of 12 

Date 

t 

U.S. EPA Contract Laboratory Program 
Sample 	=nt Office 
P.O. 	Alexandria, VA 22313 
703/557 	FIB: 8-557-2490 

INORGANIC ANALYSIS DATA siEET 

CASE 140. 	02 9 9 /  

CC RLDORT NO. 3-3 

LAB NAME askuLn 

 

 

ID: NO. 7L4 Orr Lig-  D 

Elments Identified and Measured 

rg/kg (Circle One) 
Matrix 

Macnesiun NR 

Mancanese -P 

Mercury . 5 

Nickel 

Potassium NR 

F 	18. Selenium 	(9 	 F  

13.  

14.  

F 	c 

P r_  16. 

p C.- 17. 

1. AlLitinun 

2. Antironv 

3. Arsenic 

4. Barium 

5. Bervllitm 

6. Cadnian 

7. Calcium NR 	 19. Silver e./0 

8. Chrtmiun 
	

1 5 	P 	e, 20. Scdit.m 
	NR 

1 

	

11 rl •  P 	21. Thallium 

	

[ 37J P 	a  22. Tin 	c?c2 ‘,5' 

.a80 	P 	c  23. Vanadium /1 9J 	P e__  

3•Z- 	P 	d, 24. Zinc 	c,g6i 	P  

1.0 	Percent Solids 	NR  

9. ri-hAlt 

10. Comer 

11. Iron 

12. Lead 

Cyanide 

F 

Footnot 	,For reporting results to EPA, standard result qualifiers are used as 
defined cn Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, 'however. 

luents: 

Lab Manager 

Fonn I 



F 18. Selenium C 

U.S. EPA Contract 
Zarriple- 
P.O. 

• 703/557- 

LAB NAME 

Laboratory Program 
nt Office 

- Alexandria, VA 	22313 

EPA 

71C 
, -FTS: 8-557-2490 

Date 

.2 9 

IMF:CANIC ANALYSIS CAM SHEET 

CASE NO. 

L.i33 SAMPLE ID. NO.7-100014q-03 

Sample No. 

4,6 / 

9/ 

QC RE2-ORT NO. 3 3 

Alintinum 

Antircny 

13. Macnesium 	NR 

14. Manganese -p c r5 

and Measured 

(Circle One) 

Elements Identified 

6)10or mg/kg 
Matrix 

p 

F 

1.  

2.  

3. Arsenic 

4. Barium  

5. Beryllium 

6. Cadmium 

17  

z 0.5 p C, 17. Potassium 	NR 

c.  15. Mercurcl 	_5  

P c 16. Nickel <3 

p 

Exhibit B 
Page 6 of 12 

7. Calcium 	NR 	 19. Silver 

C 20. Sodium 	NR  8. Chrtini.tra 

9. Cobalt 21. Thallium 

p 	22. Tin 	o7V  17-  C 10. Ccocer 

11. Iron 	c7 1 O p 	C 23. Vanadium C 

12. Lead 	7c/ F: 	c 24. Zinc 	[8  _7  

 

 

   

Cyanide 

Fcctrx:rt 

Percent Solids 	NR 

0000r reporting results to EPA, standard result qualifiers are used as 
defined cn Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

)c) 

CLarrients: 

••• 

Lab Manager 

Form I 



Fonn I 

CASE NO. LAB NAte .2 9 9 / 

LAB SAMPLE QC REPOPCI NO. 	3,3 ID: NO. (4 Cr01-4q-03 

Mercury 

1 1 0 14. Manganese 2. Antimony 	/0 2J F 

3. Arsenic I I ,...Vei-er"  
1,5 4. Barium 	3() 	P 	16. Nickel 

a G 0 6. Cadmium 	1.3 	F c. 18. Selenium 

9. Cobalt 	1 a D 	p 	21. Thallium ..c 0 . F 

INORGANIC ANALYSIS DATA SHEET 

Matrix 
ug/L 

1. Aluminum 	??C` 	p 

• — or 46;) (Circle One) 

13. Macnesian NR 

S. Bervllim Z. Z1 17. Potassium 	NR 

7. Calcium 	NR 	 19. Silver 	o.5 

8. Chromium 	Z. 50 	p 	20. Sodium 	NR  

10. Comer 	I C) 	p 	22. Tin 6. 34-e7---J_ 

11. Iron 	 P 	C 23. Vanadium 	5 

12. Lead 	 C 2 4 . Zinc 	I I 0  

Cyanide 	< Z 	Percent Solids 	NR 

Pootnotest For reporting results to EPA, standard result qualifiers are used as 
fined on Cover Page. Additional flags or footnotes explaining 

results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

CLIallents: 

Lab Manager 

Elements Identified and Measured  

Exhibit B 
Page 6 of 12 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2 Q FIB: 8-557-2490 

EPA Sample No. 

f G 36,  67a- 



Z50 

Elements Identified and Measured  

1r mg/kg (Circle One) 

P 	13. Macrnesium 	NR 1.. Aluminun 

14. Mancanese - P C 

p 	16. Nickel z 3 

2. Ant irony 

F P 	21. Thallium 

LAB NAME garicar) CASE NO. 	cv 9 9/ 

CC REPORT NO. -33 

7. Calcium 	NR 19. Silver 

8. Clrornitra 

9. Cf+sAlt 

<I . 
 

<(p 

1q20  

15., Mercury 	.5 

P C 17. Potassium 	NR 

F 	18. Seleniun 

3. 'Arsenic  

4. Barium 

5. Beryllium 

6. Ca&11.1271 

C 20. Sodium 	NR 

LAB SAMPLE ID. NO. 740/04Q-OLI 

Matrix 

10. CLauouer 

11. Iron 	r-90 

12. Lead on ? ►  

F c_ 

P C 

p 	22. Tin 	33 

P c 23. Vanadium 

24. Zinc 

 

Exhibit B 
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U.S. EPA Contract Laboratory Program 
_Sample Management Office 	_ 
P.O. 	Alexandria, VA 22313 
703/557-P- 	FIS: 8-557-2490 

EPA Sample No. 

MC 36, 6 3 • 

 

 

Date 	/17 

 

    

INORGANIC ANALYSIS DATA SHEET 

Cyanide 

 

Pomrcent croids MR 

   

Fcculotess ,  F reporting results to EPA, standard result qualifiers are used as 
Aefined cn Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

C=rrrents: 

Lab Manager..„.4 

Form I 



Exhibit B 
Page 6 of 12 

EPA Samnie No. 

MC 3660 1/ 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Baxlitt - Alexandria, VA 22313 
703/557-2490 FIB: 8-557-2490 

NR 

.go 

CASE NO. 99/ 

  

QC REPORT NO. 33 

INORGANIC ANALYSIS cxrA SHEET 

LAB NAME  Rcautru  
LAB S. LE ID. NO. S407oL/P-OS 

Matrix _Via,  

16. Nickel 

1. Aluminun 

2. Antimony 

3. Arsenic 

4. Barium 3 

F 

P c Li. 5 

Elements Identified and Measured  

ug/L or,./16i2i4  (Circle One) 

13. Macnesium 

O . 	14. Mancanese 

1.›Vi,tf /I 	e 151. Mercury 

5. Beryllium P 	17. Potassium 	NR 

6. Cadmitzrt 0 .9 	P" c 18. Selenium 	0.1 	F c 

7. Calcium 	NR 

8. Chromium 	< 50 
9. rnhAlt 	Z3. 

19. Silver 

20. Sodium 

21. Thallium 

0,A• 
	

P 

NR  

moo . 

F c 

p 

11. Iron 	5,2 Or 	P 

12. Lead 	(ig *S 	r 
Cyanide 	1 .2--- 

10. Comer 
	59 22. Tin 

(4 23. vanadium 

c 	24. Zinc 	0314 0  
Percent Solids 	NR 

Footnat : - For reporting results to EPA, standard result qualifiers are used as 
defined cn Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Lab Manager 

FOrrl I 



NR 

. 400 

< 3 

NR 

	

/0 	F d, 

	

/4 	p 

NR 

	

-d:-- 	p 

9/ 4f 	r a 

	

< 3 	P . 

3 P 
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U.S. EPA Contract Laboratory Program 
-Samples• nt Office 	- - 
P.O. Alexandria, VA 22313 
703/557 	FT5: 8-557-2490 

EPA Sample No. 

C 3(,105 

 

 

     

Date ?-/.3 

  

      

INORGANIC ANALYSIS DNIA SHEET 

CASE NO. 	„/ 9 9/ 

3-3 

LAB pAmE 	  

LAB S.AMPLE ID. NO. 3C4OrMY4q  -010 

Matrix  fin  

1. Alumintirt 

QC REPORT NO. 

Elements Identified and Measured 

ug.;,r mg/kg (Circle One) 

p 13.  

14.  

15.- 

16.  

17.  

18.  

19.  

20.  

21.  

22.  

23.  

24.  

Maanesium 

F Manaanese 

F 6 mercury 

P C Nickel 

p C Potassium 

F Selenium 

Silver 

P C Sodium 

P Thallium 

p Tin 

P (4, Vanadium 

F a Zinc 

2. Antimony 	.cp, 

3,. Arsenic ale ....4"0 a 

4. Barium 	ri 7} 

5. Beryllium ' a SD 
6. Cadmium 	c2-, 

7. Calcium 	NR 

8. Chromium 	Z I 

9. Cobalt 	<_ i" 

10. C000er 	L I 

11. Iron 	11+0 

12. Lead 2V v'er 

Cyanide  _ 	-/ 0 	 Percent Solids 	NR 

Foot 

Comments: 

reporting results to EPA, standard result qualifiers are used as 
difined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Lab Manager 

Form I 
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U.S. EPAcfntract Laboratory Program 
Sample.t 	. - ,.-nt Office 
P.O. 	Alexandria, VA 22313 
• 703/5 	'FIS: 8-557-2490 

      

 

EPA Sample No. _ 

3G4,& - __ 

Date F-r 

  

   

   

       

INORGANIC ANALYSIS DATA SHEET 

;, 	.,-SAMPLE ID. NO. 	- o 7 -19.99 -o7 CC REPORT NO. 33 

CASE NO. 	9/ LAB NAME  

Matrix 7a,, IA :4z_ 

1. Aluminum 	AS 

Elements Identified and Measured  

ug(L o 	(Circle One) 

	

13. Maanesium 	NR 

2. Antimony 4°'/ 	F 	14. Manganese 	‘o 

3. Arsenic 	404 	F a  18: Mercury 	. 5 0  

4. Barium 	// 	P C 16. Nickel 

5. Beryllium 	,e• 0. A 	P 	17. Potassium 	HR  

6. Cadmium 	< o , 0 5 	F c 	18. Selenium 	t.,  0 . / 	F c  

7. Calcium 	NR 	19. Silver 	zc,,5 	P  

8. Chromium 	ef0-5 	P 	20. Sodium 	NR  

9. Cobalt 	<3.0 	P 	21. Thallium 	z 0 , i 	c  

10. Comer 	-e 0-5 	P 	22. Tin 	<e 0 , ;2... 	r c  

11. Iron 	 1  14.0 	p 	n  23. Vanadium 	-4 i,5 	P  

12. Lead Z 0. I ‹-iy-.--  r 	r 	c 	24. Zinc 	 4 (3....5' 7...._e___ 

Cyanide 	:1..-el_. 	Percent Solids 	NR  

For reporting results to ERA, standard result qualifiers are used as 
defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

,Staments: 

 

   

Lab Manager 

Foam I 



r Sediment Bioassay 
t Mortality 6-10-64 

FLOW 

18 F-d7 G-d6 H-lu 1-dS J-d4 K-d3 L-Elo 

STA1 
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